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AUTOMATIC COMBUSTION CONTROL—INDIVIDUAL BOILER PANELS 
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movement of 1/1000 
inch. But the 


Potentiometer 


Unaided eyes can’t see a 
2/1000th of an acutely set 
detect 
movement and exert control action accordingly! \ 
kiln or r 
pointer o ( 
2/1000 


to change the 


boro Controller can 


the temperature in your furnace, 
to vary slightly, the galvanometer 
need deflect 


to cause the 


troller as little as 1- or 


inch, instrument 


ting and restore the control temperatur 


There 


when the 


“dead spot * in the Foxboro Cx 


deflects, 
result is: close temperature control—the kind 


is no 


pointer control action fo 


; ; : NT 
for quality heat-treating. | ; 
: : ins 


If you are trying to get along with control | design 


that are out-of-date, inefficient, unreliabl: 


sical } 


replace them with these modern Foxboro ( comp 


Investment is surprisingly small—particula That i 
can group several Controllers and operat tact 
one drive unit. Meter 
NEW BULLETIN 202 their 

gives full details. Send for your co; «The 

vides 

THE FOXBORO COMPAN) nume 
52 Neponset Avenue Mater 

FOXBORO, MASS. U.S.A form 
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I THE manufacture of scientific 
instruments, particularly those 
designed for the medical and sur- 
sical professions, there can be no 
compromise with dependability. 
That is why so many leading manu- 
facturers have turned to Bakelite 
Materials for the construction of 
their delicate instruments. 

The Cautery Set illustrated pro- 
vides an excellent example of the 
numerous ways in which Bakelite 
Materials may be utilized. The trans- 
former box is completely formed of 


Bakelite Molded in one press oper- 


ation and the panel top, with relief 


lettering, in another. The control 
knobs are produced from this 
material. Bakelite Molded is also 
employed for the trigger handle 
and insulating parts for the doubly 
reeniorced cautery tips. 

Bakelite Molded possesses many 
outstanding properties. It is strong, 
smooth and hard, is an excellent 
insulator, and is unharmed by con- 
tact with moisture, fumes, oils and 


most chemicals. Its permanently 


BAKELITE CORPORATION, 247 Park Avenue, New York, N.Y. 


BAKELITE CORPORATION OF 


he registered trode morks show 


BAK! 


THE MATERIAL 


CANADA, LIMITED, 163 


LITE 


A THOUSAND 


Dufferina 
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Sai eguarding Delicate Inst ru ments 
with Bakelite Molded 


lustrous surface is easily kept clean 
and sterile. 

We invite you to consider the 
many advantages of Bakelite Mate- 
rials, and to call upon us for any 
information you desire about their 
possibilities for any particular prod- 
uct. We also invite you to write for 
a copy of our 18-page illustrated 
booklet 37M,“ Bakelite Molded”. 

es 


Photograph shows Cautery Set made with 
Bakelite Molded by National Electric In 
strument Co., New York, NUY. 


13 East Ohio Street, Chicago, Ill 


Toronto, Ontario, Canada 
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COMPLEX 
CONTROL 


JOBS 


by New Taylor 
“Dubl-Response” 
System 


Industry can now have pre- 
cision control of temperature, 
pressure, rate of flow, or liquid 
level, where ordinary control 
measures have proved 
inadequate 


A ie new Control System has been 
termed the most amazing develop- 
ment in the history of process con- 
trol.” In the petroleum field, the 
dairy industry, and in many branches of 
the chemical industry, it is revealing its 
value in performing automatically and 
instantly unusual feats of control. 

The Taylor “Dubl-Response”” Control 
System is most frequently required on 
continuous processes. It is often necessary 
on batch and semi-batch processes. It is 
essential on applications involving large 
process time lags, even though the load 
hanges are small... on applications in- 
volving moderate process time lags, if the 
load changes are large and frequent... 
and where time lags and load changes 
may be comparatively small, but the 
medium being processed requires the 
highest possible degree of control. 

Thecomplete Taylor Dubl-Response” 
Control System is composed of a Taylor 


Fulscope Controller, and the Taylor 


“Duhl-Response” Control Unit mounted 














Here ¢s the Tavior “ Dubl-Response” 
Taylor Evenaction Diaphragm Valve 

personifies the 
Precision Valve action under most comple 


lhe figure 


second corrective phase of the 


directly on a Tavlor Evenaction Dia 
phragm Valve. This feature is of extreme 
importance when close control is required, 
since it is by this location that precisio 
valve action is obtained. 

With this new svstem a control valve 
of almost unlimited size may be handled 
An infinite number of contcol ranges are 
available. Sensitivity adjustments can 


be made on the spot immediately 


without shut-down— to meet any control 
problem. The control point is retained, 
reguardless of the demand on the con 
troller. Precision Valve action is a cet 
tainty. 

Let us help you apply the Taylor 
“Dubl-Response’” Control to your most 
difficult) problem. Its adaptability 1s 
practically unlimited. SEND FOR 
TAYLOR BULLETIN 387R, which pre 


sents the fundamental facts about pro 


Control Unit mounted o 
‘Second Response” 
system, which assure 
control conditions, 









adequate for many thheult 





yobs. But not for the conditions 
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cess control and tells in detail where and 
the Tavlor “Dubl- Re 


sinto the preture 


how pron ( Co 
trol Phena 
a Tavlor Representati eto help you ae 


stem fil 








cide whether you can apply this remarl 
able control in your plant Write Ta 
lustrument Companie Rochester, N.Y 
or Toronto, ¢ anada. Manufactures i 
Great) Britain Short & Mason, Ltd 
Londo 

indicating Recording + Controlling 





TEMPERATURE, PRESSURE and 
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RELAYS 


that may be operated by 





LIGHT .... PRESSURE 
TIME or TEMPERATURE 


Ward Leonard engineers will gladly work out adapta- 
tions for control by light, time, temperature or pressure as 
well as for manual operation. Ward Leonard produces 
relays for the most sensitive photo electric controls, for 
intermediate service and for really heavy duty work. All 
Ward Leonard Relays are dependable and include the 
latest features of proven merit. You want to know more 


about the mM. 


Descriptive Bulletins 


Send for Bulletins of interest to you 


WARD LEONARD 


RELAYS » RESISTORS » RHEOSTATS 


WARD LEONARD ELECTRIC CO. 
38 South St., Mount Vernon, New York 


Please send me Bulletins Nos 
Vame 

Company 

Street 

City and Staté 
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Dimensions: 
ad wide and 


This new instrument records 
twelve separate operations - 


simultaneously 





With the Autelco Multiple Pen Recorder you can 
find out exactly what is happening in your plant. It 
takes all guesswork out of studies of every type by 
recording, simultaneously, twelve separate curves on 
the same paper chart, The curves are recorded in 
ink by twelve pens individually controlled by small, 
compact magnets operated electrically. 

This new instrument can make permanent record 
of a tremendously broad range of operations and 
conditions; in short, of anything which can be mad 
to close an electrical circuit. The electro-magneti 
pens are light in weight and so instantaneous in 
operation that events occurring at intervals of even 
less than one-tenth of a second are accurately 


plotted. Factories, power plants, substations, labo 





ratories—in fact, every industry will find numberless 
uses for this data-recording device to help cut dow! 


waste motion and improve efficiency. 


Catalog 4057, just issued, describes 
the Autelco Multiple Pen Recorder in 
complete detail. Send for it TODAY 


AMERICAN AUTOMATI( 
ELECTRIC SALES COMPANY 
1033 West Van Buren Street, Chicago 


Distributor for Products of 


AUTOMATIC ELECTRIC COMPS”) 































WESTON 


dgpeneblly 


in Modern Settings 























rads 
60 90 
a= ee I20 
MILLIAMPERES 
D - 
150 

can 
t. It 
e by 
Ss on 
1 in 
all, a 
ord 
ind 
ade : The present trend toward rectangular instruments emphasizes 
tic rT * . 

Weston’s leadership to a marked degree. Rectangulars were 
in 
en introduced by Weston over 10 years ago... and are today 
‘ly ° : ° ‘ ‘ or 1° 
available in all standard sizes including the 3” line. 
i). 
ss Whether rectangulars are to be used because of their greater 
yn “1: P . . 

utility, or for purposes of design... or whether the need is 


for round or fan-shaped instruments... each requirement can 
be filled from the complete Weston line. Weston depend- 
ability is available in any shape or form... Weston Electrical 


Instrument Corp., 591 Frelinghuysen Avenue, Newark, N. J. 


WESTON 


Mstrumenls 
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FOR RESEARCH 
and STANDARDIZING 
LABORATORIES 


PRECISION ELECTRICAL 
MEASURING INSTRUMENTS 


m 
DIRECT CURRENT 
POTENTIOMETERS 
AND BRIDGES 
* 


THE EPPLEY LABORATORY, INC 


NEWPORT, RI 








GLASS STRAIN DETE: 


\ 


: . 





A portable polariscope of large cap 
glass plates up to 14 inches in diameter, tu 
5 inches in diameter, and bottles and flas!] 
gallon capacity. No training or experienc 
sary for its use. 

Internal strains are strikingly evidence 
ences in light intensities and brilliant col 
running through the sample. Weighs only 4 
can easily be folded to fit in an ordinary b 
Ideal for inspection and demonstration pu 


COMPLETE DETAILS ON REQUEST 


1211 Wrightwood 
Avenue 





Chicago, Illinois 
oo A. 





























4 Inch 
Polyphase Wattmeter 


1 Pattern 
@ 234" scale; 434” overall—harmonizes with other 
Roller-Smith 4-inch A.C. and D.C. instruments. 


@ Full two-element polyphase movement, well 
damped, accurate and reliable. 


@5 amperes, up to 600 volts. 
Send for Bulletin ]-48 


ROLLER SMITH COMP. 


lectrical Measuring and Protective Apparatus | 
MAIN OFFICE WORKS 
2132 Woolworth Bidg.. New York Bethiehem, Px. 
SALES AGENCIES IN PRINCIPAL CITIES IN U.S.A. AND CANADA 











S 
aN 


Accurately Adjusted 
Low Temperature Coefficient 
Non-inductive Windings 
Excellent Frequency Characteristi 
Both Scr >w and Plug-in Termina 
Dissipate | Watt 
Available in Resistances from | Ohn 


10,000 Ohms 


Moderately Priced: 
$2.00 for any size (in U. S. and Canad 


For complete specifications and catalog li 
write for Circular P-129-I 


GENERAL RADIO COMPA! 


30 States Street Cambridge A, Massach 
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H* is a new G-E instrument. It 
rp. is designed to save the time of 


the meter tester or servicing engineer, 


llinois 
.. F and enables him quickly and easily 
to find out the direction of phase 
ee 
rotation in an unknown circuit. 
With no moving parts to get out of 
A) order—with no adjustments to make 


—weighing only twelve ounces — 
this is @ convenient instrument to 
handle and carry. It is only 5 1/2 


by 3 1/2 by 3 inches. 


lt is also easy to use. You simply 
connect the three leads to the correct 
voltage terminals; then press the 


check switch, and the two lamps 


HEADQUARTERS 





hal 44 an? 


Ph e4ecy mr U aa 
‘a! CHECK s Wrrew 

HW Lamps on ES8ED 

> 


It Has No 
Moving Parts 


should glow Release the switch, and 


one lamp remains lighted showing 


the direction of phase rotation. Three 
voltage ratings are provided, to take 


care of 115, 230, and 460 volts 


The net price f. 0. b. Schenectady 
N. Y., is $25.00. For details, address 


the nearest G-E sales office. 


FOR ELECTRIC 


PHASE-ROTATION 






INDICATOR 





OTHER G-E INSTRUMENTS 
Wherever your requirements call for 
electric instruments, General Electric 
can meet them. Types for every ap 


plication are available in all si 


Take 


advantage of the faciliti: 


Our General En yines 


search Lab ratones 


ring and R 
and make Gen 
eral Flectric your hea Jquarter t 


electric instrument 


For information n any of the ty; 
illustrated, addres 
sales office or General Electric ¢ 
Dept. 6A-201, 
New York. 


Schenec faay 
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Small-panel Switchboard 


GENERAL @ 





Laboratory Recording 





Transformers Portable 


ELECTRIC 
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Render a Service to Your Friend 
and Receive a REWARD 
for Your Good Deed 


A’ a technical man you strive to cut down waste. As 
publishers we know that our billing, mailing and 
other circulation overhead must be minimized in order 
to have you get the utmost for your subscription pay 

ments. It is being kept down by the Group Subscription 
Plan: one reader sending one letter enclosing one pay 

ment in advance for a number of subscriptions. The mor: 


names in one paid-up group, the greater the savings. 


Group Plan a Success. Walter E. Smith of Hono 
lulu induced 27 of his sugar industry colleagues in the 
Hawaiian Islands to subscribe. He holds the record, but 
A. G. Moon of Atlantic Refining sent in a first group of 
21, and W. E. Engelhard of Pyrometer Service sent in a 
list of 13. Hundreds of readers in various industries have 
sent in smaller lists. 


Saving Passed On to You. The bigger the group, 
the closer each subscription comes to one dollar (regular 
price two dollars). Thus, if you send in a list of five 
names with $5.00 the average subscription or renewal 
is only $1.00 and the total saving remitted by the Instru 
ments Publishing Co. is $5.00. 


The New Reward Plan. You have a perfect right 
to induce ten friends to subscribe at $2.00 each and to 
send us the list (properly made out to save clerical 
work) with $10.00, keeping the other $10.00. When we 
announced the Group Plan we thought that some sub 
scribers would work it that way. As far as we know, not 
one did so. Thousands of individual letters, phone calls, 
etc., must have preceded the hundreds of group lists we 


SSS CLIP 





Pim es SSesesesese 


received, but the group-organizers did it as 
their friends. As soon as we became certain t 
the case, we began to send each “big” orgar 
more names) a token of appreciation. We mn 
this as a standing offer: To each reader send 
of five or more names (new subscribers or or 
tensions of present subscriptions) we shal 
book which he selects from the list on this p 


Big Saving to Small Groups, Too. ‘| 
Group Plan was “one for $2, two for $3, thr gy 
etc. Your attention is invited to the fact tha 
Group Plan makes it possible for you to 
money beginning with a two-man group. Hi 
details: 


1 separate one-year subscripti 






2 separate one-year subscript s. ° a QI $2.40 
3 separate one-year subscript s $4.00 $3.20 
1 separate one-year subscxipti ae - $5.00 $4.20 
5 separate one-year subscriptions........$6.00 85.00) 
For each additional subscriptions add $1.00 $1.00 


A Good Deed. No one needs to “sell 
Instruments and you know that your friends 
its exclusive articles and serials, its ““New Inst 
and “Inspection and Testing’? Departments, 
reviews by famed engineers, the editorials by M 
Béhar, the Buyers’ Guide, etc. Nevertheless 
want to know whether we have enough copies let 
June issue containing the 20,000-item Instruments Ind 
The answer is yes, but don’t delay getting started! Mak 
sure that your friends will get this valuable reference: 
you want the June issue included, write ‘Jun 
margin, 








OSS SSS SSS SSSSS SSS a ae a ee Se SaaS GaSGaaQuanamaaaa 
INSTRUMENTS PUBLISHING CO. 4 k d _ sock 
aye “gg Which Book Shall We Send You Free? Just Check It. 
1117 Wolfendale St., Pittsburgh, Pa. 
The Engine Indicator—its Design, Theory and fascinating ss well as authoritative 
Herewith is my list of...... names Special Applications. By K. J. DeJuhasz. A mine analytic treatment 
of information for all engineers who have to investi , , 
and $ .payment in full as per Group gate forces and motions nly in enginess but in oe _ og Hoye a Wave 
‘ att *hilip er 1ead of the Sect 
Plan many other applications =. \ = Be aoe ear 
4 - - at The Polytechnic, London. Probably 
[—] Fundamentals of Instrumentation. By M. F. Beha ment ‘including adequate discussions 
Name L— Explains for the time the new science of wave forms. A standard referenc 
“‘robot’’ control. ‘‘More than a book—a tool.’’ De- 
signed for practical men. Opens the door to countless Automatic Protection of A.C. Circuit 
Address : ae ideas of incalculable value I Stubbings. ‘Material logically pr 
[—] Materials Testing Machines—An Account of their manner concise treatment of a 
LJ Development with special Refence to the Tension- requiring extensive reading in diver 
Compression-Transverse Group. By ©. H. Gibbons. A Perry A. Borden 
_ | 
Individual’s name His address for mailing Instruments His position and company connect 
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EDITORIAL COMMENT 








In This Issue 


fulness of this month’s first 
s is immediate rather than re 


itl ; 
te: both authors answer in advance 
merous questions which would occur 
“waders desiring to carry out their 


In this respect, W. F. Biggs’ article 
, full description of a “100% auto- 
tie? combustion control installation 

| in two pages! 

ind R. C. Wenz tells “what, how, 
here, why and who,” so that you can 
most immediately specify all items re- 
jred for installing counters and out 
ve-time devices on your conveyors and 
ther plant applications. (Note. For this 
ticle we are indebted to J. W. Hicks, 
Rditor of Byllesby Management.) 


In this month’s instalment of our elec 
trical measurement series the “voltage” 
ystems of telemetering are discussed 
Important among these is the thermal 
onverter method. This was originally 
developed in 1925 under the direction of 
Perry A. Borden for telemetering and 
totalizing the 150,000 kw load of the 
city of Toronto, Ontario, and in the last 
ten vears it has become a favorite of 
irge municipal installations. This is but 
one of a number of well-known systems 
ind methods of measurement developed 

Perry Borden but not commonly 
earing the inventor’s name. 


One more proof that this electrical- 
easurement series is up-to-date: Fig. 
11-18 on page 159 shows a model so new 
that the photograph could not be taken 
for us before October first! (“Excuse it 
please” for being unretouched. ) 


Since many of our readers are inter- 
ested in vacuum technique we strive to 
give them an article a year on this topic. 
L. D. Lockwood not only uses many 
uum gages but requires several types 
f hot-wire gages; and explains why. 


Profuse details are given also by R. 
. Batcher in his critical discussions of 
the many kinds of electrode arrange 
ments for cathode-ray tubes. 


\nd Alexander Smith tells of the sur- 
prisingly large amount of research which 
is being carried on in order that the 
“juice” won’t fail every time there’s a 
ightning storm nearby. 


The front-cover photograph is Fig. 1 
of W. F. Biggs’ article. The Bailey 
Meter Co. had it taken a few days ago, 
especially for Instruments. 


The “Inspection and Testing” Title- 
page photograph shows the General 
Electric Co,’s coil-turn counter, capable 
of counting >40,000 turns, the maxi- 
mum error being <0.5%. 


Advancement 


N these days of stress and strife and struggle, it is 

highly improbable that many industrial executives 

and engineers subscribe to technical journals out of 
curiosity, and read them as a pastime. In the case of 
Instruments there probably is not a single subscriber who 
does not look upon his subscription as an investment——an 
investment which yields dividends in the shape of ideas 
worth money to him. 

“An investment which yields dividends” .. . Sweet 
sounding words! Sweeter still is the fact that such divi 
dends are frequently worth more in times of depression, 
for it is then that competition is fiercest among industries, 
among firms, among departments and among individuals 
It is then that Instrumentation is most earnestly called 
upon to effect economies, to raise quality standards, to 
commercialize the results of laboratory research, to make 
possible continuous automatic control of processes. It is 
then that Instrumentation most dramatically enables in 
dustries not only to survive but to prosper; individuals 
not only to keep their jobs but to advance. 

As a subscriber you receive regular monthly dividend 
checks: you are now holding one in your hands. But do 
you make it a practice to cash these checks for their ut 
most value? This question may seem impertinent, but in 
the course of recent trips we met old subscribers who had 
got into the habit of “cashing” only one or two regulat 
features of Jnstruments—disregarding the others. Each 
of these men asked us a question; each of these questions 
had been answered in a recent issue. Moral: don’t skip 
any department. No doubt, you already are a devoted fol 
lower of “New Instruments” but do you likewise scan 
“\Tanufacturers’ New Literature” and the “Book Shelf” ? 
Use a pad and pencil (or mark the margin) and follow 
up every likely lead. This is the way to get the full value 
of your monthly dividend check. 

One good thing about the science of Instrumentation is 
its universality. For example, the ideas given by R. C 
Wenz in his trafiic-counting article are applicable to fac 
tory production, and as a result of our publishing this 
article they wi// be applied in industrial plants where 
Instruments is read; and the production men who intro 
duce them will be advancing (some, we hope, will win 
promotions immediately). And so on. 

But no matter how generously our authors disclose 
ideas, you can’t receive them and cash them if you only 
read the headlines. No matter how rich the ore of our 
‘New Instruments” and other departments, you can’t ob 
tain the pure metal without digging and refining! 

There is no royal road to advancement. 


M. F. BEHAR 
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Automatic Combustion Coni «ol B 


at the World’s Largest D 


By W. F. BIGGS All 
POWER ENGINEER 


full advan 


and 


which takes 


POLICY 


tage of continuous automatic 


operation in mechanical, ele ctrical 
ind chemical engineering is an important 
factor in maintaining the enviable position Peoria 
of Hiram Walker & Sons, Inc., 


tilling field. Evidences of this policy are to 


in the dis 

be seen throughout our company’s new distillery at Peo 
ria, Ill., “The Largest Distillery in the W orld’’—espe 
cially in the boiler room, where both of our 180,000 Ibs. 
hr. capacity boilers operate entirely automatically. These 
ire pulverized-coal-fired B & W boilers of the Stirling 


type, baffled for three passes and equipped with Sturte 


vant forced and induced draft fans, Ljungstrom air 
heaters, Bailey water walls, and Diamond soot blowers. 
They furnish steam at 230 Ibs. in.”, 100” F. superheat, 


for two G.E. 1500-kw. turbo-generators which bleed at 
75 Ibs. gage and exhaust at 15 Ibs. gage to furnish proc 
ess steam for cookers, stills and dryers. 

Since our normal steam requirements are approximate 
ly 240,000 Ibs. hr. 


180,000 Ibs. /hr. is required to avoid loss of material in 


and a minimum emergency flow of 


process, we consider continuity of service to be of vital 


importance, Automatic control enables us to operate eco 
and safe ly 


nomically for long periods of time with a 


minimum of maintenance on boilers and auxiliaries. The 


writer estimates at about 4% the increased efficiency 
due to automatic combustion control. 
MI Steam header pressure gage Fl Drum resistor 
M2—DMaster steam pressure recorder- F2—Drum resistor drive 
controller F3—I. D. damper drive 
M3—Clock F4—From averaging re- 
M4—AMaster selector valve lay 
’ F5—From steam _pres- 

Heer toomy st ae 

# page ‘ F6—From steam _pres- 


B3—Arr heater temperature recorder onan dlemaue 

B4 Multi-pointer gage F7—From furnace draft 
B5—Water level indicator directly to diaphragm 
B6—Feed water meter ‘ 

level recorder A ny 
B7—Selector valves for fuel, forced ; com 

& I.D. fans, and I.D. damper sean 


and drum 
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FIG. 2. ACTUAL ARRANGE- 
MENT OF COMBUSTION 
CONTROL SYSTEM AS IN- 





Hiram Walker & Sons. Inc. 








meters, recorders, 


gag 
matic control selector valves { 
er are centralized on a pan |: 
panels placed side by side, 


Fig. 1.* This arrangement 


Llinois 


boiler operator with easy ac 


plete information concerning 
formance. Each panel contains a steam 
boiler meter which also records steam ten 


multi-pointer draft gage, a boiler drum wat 
corder with a supplementary indicating dial 
a feed water meter, a four-pen temperature 
the air and the flue gases entering and leay 


Zage, se | 


heater, an indicating steam pressure 
for the air-operated control system, and elect: 
button stations. These instruments and pane! 
ter panel, and the associated control equip 
furnished by Bailey Meter Co. The arrangen 
control equipment in our plant is shown in | 
underlying principle is brought out in Fig. 3 
gram does not illustrate the layout of our plant 
signed to show the method by which fuel and a 
are controlled simultaneously from changes 


pressure measured 
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r is readjusted, as rie cessary, in accordance 


a h -am flow-air flow relation at the individual 
¥ ev : 1 
a r pressure controller (M2 in Fig. 2) is con 
ted to the main steam header. Its helical pressure 
aad ates the master pilot valve which is supplied 
compressed air at 35 lbs. in.~. As the demand for 
m increases or decreases, a momentary pressure 
ng urs and the master air pilot valve proportion 
y increases or decreases the air pressure to each of 
individual boiler panels. This “loading pressure’’ is 
emitted through the master selector valve M4. At 
) individual boiler panel the loading pressure is di 
ted through two different paths, as clearly shown in 
rig. 3. One path is through the averaging relay and 
‘hrough the uptake draft selector valve to the uptak 
jraft servomotor or “control drive” (#3 in Fig. 2). The 


ther path is through the primary air selector valve and 


igj——=4 


—S TEAM HEADER 










































































controlled by the Bailes pulver 
feeder P2 to 


maintain the level of 





izer controller 





correct 
coal for the re quire d output. 
After an 


in fuel and air supply has 


initial change 


been made, it may le 


necessary to re adjust 
the air slightly to 
fuel 
efiicient 
This re 


adjustment is 


maintain correct 
air ratio for 
combustion. 

ACCOM 
automatically 


plishe d 


at each boiler meter, in 
which a pilot valve is 
connected by a linkage 
to the 


the air 


steam flow and 


flow pens in 


Fig. 4 


such manner that it is 
actuated only when 
they do not coincide 


( coincide nee repre sents optimum combustion conditions 





























MASTER! PANEL INDIVIDUAL_ BOILER. PANEL only then changing the loading pressure to the averag 
i} ' ; a a | <u ; . ; ’ ‘ : 
; | ing relay. The pressure from this averaging relay to the 
1 : : 
' ' uptake draft control drive is the algebraic sum of the 
! 
‘ : ‘ loading pressures it receives from the master pilot ind 
oT PRESSURE | 1 3 
| en STEAM FLOW MECHANISM from the steam flow-air flow pilot. Thus a change in lo Ma 
+—AIR FLOW MECHANISM ing pressure sent out by the steam flow-air flow pilot 
T. MASTER ' - . 
ato | AR PILOT | valve makes the uptake draft control drive restore opti 
0 , VALVE ! FF! 1 
4 ! ; ne suc at t ster pressure 
he A ! salt no <eneks tibiae Meek mum ratio. The se quence 1S su h that the master pressul 
ASE i \ ; 
he ONTROLLER : 1 { POT VALVE controlle r has pre Ce de nee over thre steam flow ir flow 
i! i ' ° 
os y)! i AVERAGING RELAY readjustment, causing the steam pressure condition to be 
te — ! ° y . . 
( + stawDATROL | satisfied first. All of these operations, of course, are en 
=) | MORE OR LESS UPTAKE DRA) 1 tirely automatic. 
2 | BY STEAM PRESSURE AND : ; : - 
! \ y STEAM FLOW-A/R FLOW For furnace draft control, a large di iparagem mountes 
i) ! ( on the side of the forced draft control drive (lower right 
\ x | : in Fig. 3) measures furnace draft and actuates an air 
—— pilot valve to supply full-pressure compressed air to one 
_ MASTER ‘ ! WMAARY AiR. uPr DRAFT : wi oe 
ELECTOR VALVE |}! ' SELECTOR VALVE|| SELECTOR VALVE side or the other of the piston Phe piston movement 
varies the slack of a chain, adding 
i ‘ oo 
i)! \ or subtracting weight until the pilot 
—— = \ 
ie valve is again at neutral.* 
OO IE 
BOERS —_ r™~ feferences have been made to 
? | control drives The SC, iS WAS 
nner brought out, are all pneumatic. Fig 
Jeo | t shows the installation of the one 
which operates a Westinghouse 
drum controller for regulating the 
iL) ) speed of a forced draft fan 
: er We find that the arrangement de 
FIG. 3. SIMPLI- | : 
és MORE OR LES3 FORCED DRAFT scribed (a master selector valve and 
FIED DIAGRAM BY FURNACE DRAFT 
OF COMB individual selector valves for the 
: US | fuel. forced and induced draft fans, 
TION CONTROL and for thie induced draft dam pe r) 
au FORCED DRAFT FAN ‘ ‘ . 
SYSTEM _ 
al <vephae HI gives us highly flexible utilization 
SONS I lg of the control svstem. By ‘“‘flexible,’ 
iS D i ; d 
ISTIL 4 the writer means that our arrange 














MORE OR LESS PRIMARY AIR. 


BAILEY PULVERIZER. 
BY STEAM PRESSURE 


LERY FEEDER CONTROLLER. 


thence to both the primaty air control drive P1 and the 
lorced draft fan control drive F6. (In Fig. 3 the latter 
is omitted for the sake of simplicity.) At each of these 
control drives the controlled air pressure is applied to a 
small metal bellows which actuates a pilot valve to ad 
mit full-pressure compressed air to one side or the other 
of the power piston, until the position of the damper or 
other levice under control has been altered as required. 

lhe rate at which raw coal is fed to the pulverizer is 


entire plant or 


ment permits the 


the individual factors to be under 


complete automatic, partial automatic or manual control 
from the panel board as desired. Automatic combustion 
control safeguards our Company's investment in boilers, 
in water walls, in pulverizers and other burning equip 
ment, in preheaters, ete., by operating all this modern 


equipment at design conditions. 


*This diaphragm-and-chain arrangement evidently something new 
just brought out by the Bailey Meter ¢ We hope to able to publssh 
1 description of it in next month ‘New Instrur t Department 
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Photoelectric Instruments Count Veh cle; 


Crossing Cairo (Ill.) Toll Bridge 3 


By RUSSELL 


OLLOWING up an inquiry from the Cairo Bridge 


Co. concerning rubber insulated control cable, it was 


learned that, with the cooperation of the manufactur 


er of a 


fare register, officials of 


the bridge wished to 


obtain a counter of tolls sufficiently automatic in opera 


tion to signal the amount of toll registered at the toll 


house to an inspector stationed at the opposite end of the 


bridge. At a conference with these officials it was recom 


mended that an investigation be 


of using a photoelectric cell device 


crossing the bridge. They 


requested and authorized 


such an investigation. 


As far as could be deter 


made of the possibility 
the 


to count ears 








C. WENZ* 


Quotations were taken from manufactur 


beam equipment—two beams to register th 


in one direction and the other two for tho 
the opposite direction. In going over these | ( 
manufacturers, the idea was developed that - ope! 
could be changed to two-beam equipme) ; 
could be cut about 50%. While the hazard Sven © 
ing the two beams of light simultaneous]; ha 
increased, it was decided to use a two-bean ; 
because an error could only be caused in the iV, W 
val of a fraction is long 
and only by car 0 nd, on 
opposite directio 
The light sow ) Uilt 


mined from representatives stalled on 60” «& . {n 
of the General Electric and height of 44” al “04 ridge, 
Westinghouse companies, no way floor eleva iwa 
equipment involving the us« are mounted in s the rai 
of photocells had been used ner that the beam is pr e Int 
outdoors for this purpose. ed horizontally ISS nu 
Che problem, therefore, was roadway at an angle of 2 I'wo 
an extremely interesting one This angle preve! A ° 
because of the many diffi lishment of the in asian 
culties involved. To begin tween the rear of \ Te 
with, the cost of the equip and a spare tire, trunk or nop 
ment must be fairly low in other projection w! One 
order to make it econom re-interrupt the beam 4 would 
ically possible to warrant eause false counts e could 
its use. A study of the re made. The 44” h nt i 
quirements brought out that determined in the r jl 
it would be necessary to pro a survey of the traf trum 
ject several beams of light ing the bridge d 9 tering 
across the bridge roadway time that the equipm pick~\ 
and that these beams would being installed. It imps. 
have to be about 60” apart, tageous to have t bea ion 0 
so that automobiles with a this high, in order eid 
short wheel base could not the possibility of ‘shooting whiel 
pass the lights without in under the bodies of larg quip 
tercepting the beams simul trucks and also to s the 
taneously. At the same time, of wheel spokes = 
it was desirable that the high enough to intercept the tial 
beams be separated as far beams, would cause fals — 
as possible so that an extra registrations. e 
count would not be made of The fact that horizont he d 
small trailers drawn by pas = in toll house. Top—Outage time indicator. Center beams were decided upon ne 7 th 
-Counters for north-bound and southbound traffic. Bot- ; : han 

senger cars. More than one tom—Outage number counter. cessitated placing the equip q 
beam had to be used, so that ment where it could easil | 
pedestrians would not cause be tampered with. While the _— 
a registration on the counter. A survey at the bridge light sources and phototubes were enclosed in weather This 
revealed that the north-bound cars traveled as fast as proof cases, which are padlocked and thus p a 
35 miles per hour at the point where it was intended to there remained the possibility that some one might tr 
locate the equipment. This meant that the cars traveling to render the equipment inoperative by blocking light f was 
at this speed crossed the intended counting area in ap- sources or the aperture of the phototube housing tt S pp 
proximately 0.1 sec. order to cope with this possibility, there were instalicc 
The reasoning for considering several beams of light in the counter cabinet in the toll house, three devices a 
was that the traffic was not directional; that is, north- which become involved if the equipment is dered v 
bound cars were not segregated from south-bound cars, inoperative by the external blocking just men! d or - is 
so that the position of the car in the roadway did not because of the failure of one of the vacuum tubes. Atter 
necessarily indicate its direction. an outage of a few seconds, a bell alarm in th a a 
al 


*Engineer, Byllesby Engineering and Management Corp., Chicago, III. 
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cabinet is set off and continues to ring until the ‘ro 


Cles 





) AVOIG 
voting 
Ie 
Large 


1 
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clear 


Zonta 


yn ne 


2 E in- Fmcre fo 
nd the equip ruere 1, wae 
‘ed to operat a ree Te 7 
yn. In addition iE 


alarm an out = 3 


a. 


r registers the 


SSG 
Ss] 


the same time, 
|f-starting electric 
nally set at 12 
irts to run, thus 
; i iti to the second 
| length of time that 
nent was out of 
The bell alarm 
ed by dry cell 
Heries, so that it ringss 
n when the a-c. sup 

v has failed. This is 
lone through a current Upper drawing 


rvicc. 


§ opt 4 


lay, which remains open 
s long as it is energized 
ind, on failure of the cur 
nt. becomes deénergized and closes its contacts. caus 
v the alarm bell to operate. 
{n aerial cable extends from the toll house to thi 
ridge, where it enters conduit and passes under the 
roadway to the relay cabinet which is mounted back of 
the railing and between the two phototube housings. 

In the counter cabinet at the toll house there have 


en mounted: 

[wo Production Instrument Co. “EC-9” counters, one for 

rth-bound traffic and one for south-bound traffic. 

\n Automatic Electric Co. telephone relay, which registers 

tages of the counting equipment. 

\ Telechron “2F01” clock to register the time the equipment 
s inoperative. 

One of the problems was to secure a counter which 
would consume a small amount of current and which 
ould register an impulse and dissipate the residual cur 
rent in time to register a car closely following another 
car just registered. We found that the Production In 
strument Co. of Chicago had a counter capable of regis 
tering 7 impulses a second, and consuming 6 watts: the 
pick-up current on 115 volts, 60 cycle a.c. is 0.213 
ups., and the holding current is 0.130 amps. The ques 
tion of current consumption is important when the coun 
ters are operating on light relays with small contacts 
which are regularly used in the photoelectric relay 
equipments of the leading manufacturers—particularly 
if the counter is connected in plate circuit of Thyratron 
or similar tubes. There is approximately a 5% differen 
tial in the length of time the electromagnet is in the 
closed position and in the open position. In other words, 
the time it takes the electromagnet to release, including 
the dissipation of the residual magnetism and its return 
to the normal open position, is approximately 50 less 
than the make time. 

Needless to say, without this counter or one with its 
characteristics, the purpose could not be accomplished. 
This is also the first time that these counters have been 
used to count vehicles. 


The contract for the photoelectric cells, relays, ete., 


was awarded to the General Electric Co. Supplemental 
apparatus was purchased from the following firms: 
Counter Cabinet—Delta-Star Electric Co., Chicago 
Oulage counter—Automatic Electric Co., Chicago 
Vehicle cownters—Production Instrument Co., Chicago 
Monitor bell, Telechron clock, conduit and hatteries—Gray 
dar Electric Co., Chicago 
ler | cable—Okonite-Callender Cable Co., Chicago 
Stee 


Cairo, Tl. 


supports for bridge equipment—Vulcan Iron Works, 


ION OF ROADWAY 
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Cross-section of bridge roadway, showing position of horizontal beams; and details 
of light-source and photocell. Lower drawing—General arrangement. 


Up to the present time (Sept. 1935) approximately a 
quarter of a million vehicles have been counted. During 
the two week period covered by a typical toll equip 
ment report, the photoelectric equipment registered 
4,068 vehicles and the fare machine 4,051 the 
maximum differential between the machines was 0.46¢ 
It is interesting to note that only two outages took place 
during the two-week period and that both of these out 
ages were registered by external causes. The first on 
was caused by a truck which stopped on the bridge in 
front of the lights. This caused the alarm bell to ring 
in the toll house and added one count on the outage 
counter and started the Telechron clock. The second 
outage was caused by a man who was painting the 
brackets on the light sources. The bridge report does 
not indicate the duration of either outage: however, it is 
our opinion that neither lasted more than a fraction of 
a minute. 

The average life of the phototubes is 8000 hours 
They are watched closely and, if the equipment starts 
to get sluggish, are removed and held as spares. Thi 
equipment consumes approximately 75 watts. 

The writer expresses his acknowledgment and appre 
ciation to Captain Hewitt Johnston, superintendent of 
the Cairo Bridge, and to Mr. William Stout and the 
toll collectors, for the assistance they rendered whil 
the photoelectric equipment was being installed. 
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Plan of north end of bridge roadway, ¢ 
showing angular arrangement of pho- KNIAL Care 
toelectric equipment. 
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The Mark of 
Effective Control 














Process Control for sensitive, stable 
automatic control of temperature, 
pressure, liquid level,flow and other 
factors as applied to industrial 
processes. Responds to changes 
quickly,without overtravel or hunt- 


ing. Ask for Bulletin No. 101. 


Combustion Control that is simple 
but complete for providing econom- 
ical operation 
of boilers of 
200 h. p. and 
larger. Details 
in Bulletin 
No. 102. 


Boiler Meters 


for recording 





combustion 


Recorder-Controller 


conditions and 
guiding boiler operators. Described 


in Bulletin No. 44. 


Multi-Pointer Gages for indicating 
factors such as draft, pressure, tem- 
perature and speed. 
These Gages are avail- 
able with any number 
of pointers and any 
scale combination; in 
either the oil sealed 
bell or diaphragm con- 


struction. 


Flow Meters for indi- 


cating, recording and 





integrating the flow of 


Control Drive 


steam, water, sew age, 
air, gas and other fluids. Bulletins 
No. 39 and 300. 


Recorders for pressure, temper- 
ature, drafts, liquid level and other 


factors. 


BAILEY METER 
COMPANY 


1041 Ivanhoe Rd., Cleveland, Ohio 
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Telemetering ar 
Totalizing 


By PERRY A. BORDEN and M. F. BEHA 


Member A.I.E.!I Ed 
Continued 


6. Voltage Class 

(a) Principal Features and Characteristics 

As its name would imply, the voltage class of telemetering s) 
a principle which consists in (1) producing at the transmitting 
connecting circuit an electromotive force representative of the 
nitude, and (2) performing measurement on this voltage at th 
As might be expected, there exists a close resemblance between t] 
the current systems, and it will be apparent that the control and 
devices used for one system may often be used for the other wit 
modification 


Voltage Transmitters—General 
The method by which the transmitted voltage is made repres 

measured magnitude depends to a great extent upon the nature of 
tude. In rectifier systems, such as those briefly discussed under tl 
current telemetering, an a-c. magnitude may be directly converted 
rectional voltage; and in the thermoelectric system described 
effected a double 
measurement as expressed by the primary measuring unit takes tl tin 
physical deflection of a moving part, conversion of this deflection ilit 


b 
conversion : electrical to thermal to electrical \ Ive 


sentative voltage may be effected in any one of several ways, the 
being in the use of a motor-driven (or, less commonly, a direct 
rheostat or inductive voltage regulator. It also it possible in 
make use of electronic circuits, but complications may here b 
order to render the system insensitive to tube characteristics 


Voltage Transmitters—Electric Tachometers 

Special mention must here be made of the electrical remote-read Ms, 
of speed measurement. There are hese” and 4 
customary to consider all of them to be electrical telemetering sy 
ticular, the familiar system consisting of (1) a magneto generat 
the machine whose speed is desired to be measured, (2) a highvresist 
voltmeter for indicating or recording speed, and (3) an all-metal 


numerous types of t 


necting line, is unquestioningly included among “voltage telemeter 


writers. Their reasons, no doubt, are that the length of the interco 
may often exceed one or two miles, and that the electromotive for 
by the magneto is (usually) linearly proportional to the rotational 
These features do not sufhce, however, to constitute 


or of any class. It was pointed out 7 


moment 
ing system of the voltage class 
6 Jude : . sleme the a 
1° that the systems must include (1) a measuring element at the po 

converting th 
that 


any 


urement and (2) an element associated therewith 
magnitude into a transmittable magnitude; and in Section 3° 
mitter” of an electrical telemetering system must in reality be a mea 
transmitting assembly. In the familiar remote-reading magneto typ 
the function of the magneto is not to measure, but to convert a 5} 
voltage—just as it is the function of a thermocouple to convert 
ture into an electromotive force. 

If, however, this same simple remote-reading system is employed t 
the result of an antecedently-performed measuring operation, then 
a portion of a true telemetering system of the voltage class. There 
Sept. 1931, pages 


Béhar. Electric Tachometers. /nstrument Vol 


August 193 


M. I 
6(In the 





instalment of this series.) 





*Sixteenth chapter (XLIV) of Part Seven (Handbook of Industrial Electrical } 


and Control) of Béhar’s Manual of Instrumentation. See editorial announcement of t 
page A7 of November 1933 Instruments. Each chapter is subjected to a final 
before its appearance in this serial form, in order to assure that the subject matte: 
up-to-date. This new book is not published serially in any other periodical. Entire 
right. To be issued in book form on or about Jan. 1, 1936. 





such voltage telemetering systems 1n Which the transmitted Vv 


rresponds to tne reading of the primary Measuring element, Na 
4 small generator whose speed is made to be representative of this 
ther linearly, or according to a quadratic or other predeterm1 





a rule, the simplicity of the ordinary 
h systems but its essential principle, though disguised by elaborat 
nains the same. 
nary electric tachometer with a d-c. magneto is subject to the usual 
r-and-brush troubles, and its transmitter requires inspections at 
h, though long enough for applications where the magneto 1s acces 
ot tolerable in a telemetering system. For voltage systems employing 


etric principle, special generators have therefore been designed 


. eceivers—General. 


Where a motor-driven regulator is used as the translating device between 
measured magnitude and the transmitted voltage, there is little to choose, 
far as the transmitter is concerned, between the current and the voltage 
«es of telemetering systems; but in the receiver the relative simplicity of the 


iammeter type of movement generally used with the current system may 
offset by the advantages of using a voltage-balancing instrument, whereby 
. line current is reduced to zero and a precise measurement obtained with 
imum amount of power transmitted in the line. In the thermoelectric 
tem the potentiometer type of receiving instrument is practically essential 
accurate results, while the recelving of voltages developed by directly regu 
ted variable-ratio transformer transmitters presents problems which will be 
cussed under the corresponding heading. 


(b) Voltage-balancing Systems 


For reasons made plain in our preceding articles on potentiometer and 
ridge methods of electrical measurements, minimum current in the intercon 
cting line is required for attainment of the highest accuracy and utmost re 
of which the voltage system is capable as a measuring system; and 
such minimization of current flow is required also for permitting the use of 
telephone pairs and for other desirable telemetering purposes. Such minimiza 
n requires in turn the use of a self-balancing potentiometer as a receiving 
nstrument, and it is logical that the best-known telemetering outfits of the 
voltage class should be sponsored by the manufacturers of self-balancing in 
struments. 

Moreover, the most obvious application of this principle is to transmit th 
dings of an existing installation of “servo-motor™ or relay types of record 
ng instruments—since these make readily available both the requisite mechan 














Fig. 44-15 








8 Ounces of Gold 
in Thirty Days 


or even longer! 


YOUR own and your com 

panys mental equipment 
are great gold mines which 
are much closer to you than 
those in Alaska. It is no argu 
ment that most of this world’s 
wealth has been produced by 
brains. ‘The question is, how 
can we work our brains at will 
in order to produce wealth? 

Fortunately, engineering is that 
field of human activity in which emo 
tion has no place. As soon as we deal 
with mind minus emotion, we can 
work it at will to produce wealth. We 
know what our mental equipment is 
and how it works; and we can learn 
how to make it dig gold for us. We 
actually do digging every day, only 
in such a shametully wasteful and ignor 
ant manner that a few vears from now we 
shall hate to think about it—it takes the 
average engineer a whole month to dig 
about eight ounces of gold. We can cer 
tainly do better than that 

Che only equipment that we, in indus 
try, have for digging gold is our mental 
equipment. And the only practical and 
actually workable instructions on how to 
use this equipment are given in our course 
on the Theory and Technique of Inven 
tive* Practice. We are in dead earnest 
about all this. 


The coursé consists of twelve lessons 
You will enjoy the reading and will be 
surprised to learn how many things you 
never thought of before, although you 
perhaps should have. For executive we 
have a special Diseussion Method which 
does not require the filling in of examina 
tion papers and grading. These particular 
students just have a good time arguing 
It requires No special technical education 
to study this course—any one from a 
mechanic to a pre ident can and should 
take it. 


eeee#e3#see#ee#e#*ee#e#ee#e#e. 7 se . ss 7. 7 . 
Trofimov School of Inventive Practice, Inc. 
3859 Northampton R 


Cleveland Heights, O 
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"AUTOSYN" 


Self-Synchronizing Motor 





As Remote Indicating medi- 


ums in connection with... 


TEMPERATURE... 





And hundreds of applications where 
Remote Indications are desired. 
© Operates 32 volts A. C., 60 cycles, 
single phase © Two or three Indica- 
tors may be operated from a single 


transmitter © Write for data. 


PIONEER INSTRUMENTS 


Pioneer Instrument Company Incorporated 
BROOKLYN, NEW YORK 


A Subsidiary of the Bendix Aviation Corporation 
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| Wattmeter in relation to Thermocouples, 


I the re Qulsite auxillary power which otherwise wo 


sms anc 

vided for in the transmitting sections. Thus. the final elements 
1 1 

installed relay-type recorders become the primary elements of 


to 
systems 


Figs. 44-14 and -15 show the application of a Leeds & North: 
transmitter to an already installed Westinghouse relay record 
dividing rheostat of the potentiometer type, driven by mea: 

he lead screw of the recorder, applies 
difference (derived from a battery of dr 


a rectifier) proportional to the reading of the recorder. At tl 


1 
necting line a potentia 


I 
1 


of the line there usually is a Leeds & Northrup recording potent 
uated in units corresponding to those of the recorder which 
transmitter. (In some load-dispatching stations the receiver is a 
form of potentiometer indicator installed in a conspicuous plac 

The voltage-balancing system of telemetering may readily by 
transmission of any magnitude whose variations may be made 1 
adjustment of the transmitting rheostat: and the method is cap 
range of modification in the nature of totalizing, re-transmi 
control 

Since the receiver of a voltage-balancing system is a self-ba 
tiometer and since such an instrument likewise is of the relay 1 
used for retransmitting in either of two ways: (1) by mechani 
to a transmitter similar to that at the initial station or (2) by b 
with a second circuit. Such two-circuit combination receiving-at 
ting potentiometer recorders find important applications in mod 


tribution systems 


(c) The Thermal System 


An outstanding modern system of telemetering, coming wit] 
classification and particularly suited to the measurement and t 
electrical power loads over moderate distances, is based on the u 
coln thermal converter. This device combines the circuit of the t 


) 1 5 1 " ] 7 . 
meter witha series of thermocouples. producing an electrom: C1\ 
I I 


A 


Ri 








Phase A hase B 
Thermocouple circuit 


Elementary circuit of the Thermal 
relation to Hea 


Fig. 44-16 Fig. 44-17 


ly proportional to the power under measurement, thus making 
totalizing of a number of individual blocks of power, or the m 
their algebraic sum, at a central point. While capable of high pr 
great flexibility, this method is limited by the relatively low valu 
developed, and its application is generally confined to the totalizati 
power loads, where the cost of an enclosed circuit is not prohibitiy 

For detailed descriptions of this system, as originally developed 
for totalizing a 150,000-kw load, and of subsequent installations, 1 
bibliography. *' 

The essential principle of the thermal converter will be underst 
erence to Figs. 44-16 and -17, which show the thermal wattmete1 
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electric circuit respectively. As explained in the discussion of the 


ttmeter,” resistances R, and R, tend to assume a temperature dif 
portional to the watts in the circuit; and it is obvious that a series 
ouples having their “hot” and “cold” junctions associated with the 


+ the 
7 
| 


resistors, as indicated in Fig. 44-17, will develop an electromotiv: 
esentative of the temperature difference, and hence of the powe! 
» ac. circuits of the instrument. A complete thermal converter, with 


emoved, is shown in Fig. 44-18. It incorporates a pair of these cit 


characteristic be 


ther with compensating devices to give a linear 





Fig. 44-18 


tween the power and the millivoltage generated, and adjustments to provide 
the correct ratio between the two. It usually is designed to develop a terminal 
mf of 20 millivolts with a load of 500 watts in each of its two elements. The 
method of design has reduced the time lag to about 10 seconds. The avc. termi 
nals are connected, identically with wattmeters, in the secondary circuits of 
instrument transformers; and, as the converters contain no moving parts and 
require no attention, they may be placed in practically any location, usually on 
the rear of a switchboard panel. The d-c. terminals of a group of converters 
ire connected in series for totalization; and, as a reversal of power flow in a 
feeder reverses the output millivoltage of the corresponding converter, the 
total power is at all times represented by the algebraic sum of the emf’s in th 
lc, circuit. 

The receiver takes the form of a recording potentiometer; and subtotals may 
at any time be taken with another recorder or a portable test set without in 
terfering with the main record. While the thermal converter is inherently 
ipplicable to the voltage system of telemetering, it has also been applied in a 
form where the emf developed in the converter is opposed by the drop across a 
shunt carrying an automatically adjusted direct current, this current being 
transmitted through the line to a receiving instrument of the milliammeter 
type. This modification makes possible the joint totalizing of loads measured 
by the thermal system and by the current system described in the preceding 
section. The Lincoln thermal system of telemetering and totalizing is at present 
supplied in the United States by the Leeds & Northrup Co. and in Canada by 
the Sangamo Electric Co. 


(d) Induction-torque Balance System 


In the induction-torque balance system of Trub-Tauber (Switzerland), Fig 
44-19 the transmitting unit takes the form of a small induction regulator, hav 
ing a primary winding energized from an a-c. source, and delivering to the 
ine a voltage whose value depends upon the position of the movable secondary 
winding, as governed by the primary measuring element. The receiving unit, 
generally similar in structure to the transmitting unit, has its primary winding 
-d from the same a-c. source as the transmitter, and its secondary con 
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cted to the transmitting line. If the secondary coils dk 

rimaries, there wll 

of emt, which will Cause a Current to flow 1n Ne line, and the 
1 


current on the primary flux will tend to shift the moving « 





receiving unit to a position where its voltage becomes equal ar 


that set up in the transmitter. Thus the receiving instrument 
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cate the position of the transmitting unit. As this method is based « 
ancing of voltages, the reading of the receiver is independent of th 
of the transmitting line so long as sufficient current flows to restore t 


coil to its balance position. Since it is necessary, however, that bot 
excited from identical a-c. potentials, there must be provided in 

















the transmitting line such electrical circuits as will supply the essential e 4 
tation 
TRANSMITTER > *F 
FIELO 
= 
S 
= 
= 
RECEIVING 
Fi@ét.pD 
A t 
ROTATING DEFLECTING 
Fig. 44-20 ARMATURE COIL. 


An American modification of the induction-torque balance syste: 
Wallace & Tiernan Products, Inc., Fig. 44-20. The transmitter em! 
same essential principle of a direct-actuated regulator, varying its « 
age with the position of the primary measuring element. The rec 
takes the form of a direct-deflecting instrument having a stationar 
magnet excited from the transmitted current and acting upon an 
which is deflected in proportion to the voltage applied to the magi 
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Vacuum Gaging in Lamp Manutfac ure 


By L. D. LOCKWOOD 


Engineer, Westinghouse Lamp Company, Bloomfield, N. J. 


























ACHINES for assembling Mazda incandescent parallel but do not touch. The design of t 
lamps into the finished product operate at such that the tube must be operated in a ly 
. specds which necessitate quick and accurate tion to obtain most accurate readings which equ 
vacuum readings. In one instance, a lamp is evacuated in certain checking operations. 
from atmospheric pressure to 250 microns in 15 seconds. To minimize the cooling effect of room 
Later on the same lamp may be “flushed” several times to minimize the effect of light on pressur ding 
with 100,000 microns of nitrogen gas and evacuated to especially where extremely low vacua are 1 
50 microns, allowing between 12 to 15 seconds for the bulb of the measuring tube is made as smal 
operation. Ultimately, almost all traces of air are re and is constructed of heavy glass. Barome yr 
placed by nitrogen which, being inert, does not impair and temperature changes in the room are « tera 
the subsequent performance of the lamp. Without accu- by the use of a reference tube in the other paralle] 
rate vacuum control, however, lamps with too much air the Wheatstone bridge: this tube is kept aly 
in them might pass all the inspection checks, get into the room pressure and its filament temperature | 
hands of consumers and, by their certain short life, de ly as possible to that of the measuring tube. 
stroy good-will towards the product. Though the gages for factory use are « 
In developing pumps for this exhaust work, it was microns, the readings are only approximate | 
absolutely necessary to have gages that would measure ferent gases affect the cooling rate of the filament. \\ B45" 
these conditions accurately and rapidly. The McLeod a good reading is obtained, the vacuum is no would 
gage, formerly used, was unsatisfactory because it read indicated because water vapor, mercury vap inmae 
only one pressure at a time and required at least 30 sec heavy gases cool faster than dry air. When Mel a 
onds to take it. The micron gage now used is 
designed on the principle of the original 
Pirani gage, but possesses modifications which Phe 
insure continuous operation over long periods | z gage 
and which increase the speed of indicating - ¥ a tag 
the pressure changes. Its primary measuring TT B essent 
element is the Westinghouse WL 762 elec 4 ' 4 p tion. 
tronic tube which operates on the principle R ah ; metho 
that the temperature (and hence the resist- } \ - B obviot 
ance) of a filament through which a current 4\ -_ B For 
is flowing varies with the kind and amount of , j um \ | - ¥ B tained 
gas present to dissipate the heat. Its resist ; eek) a Eee + - ‘ P and t 
ance measuring circuit is an unbalanced ; ' 4 tecto 
Wheatstone bridge whose galvanometer_ is : 5 itl “g' ly, an 
graduated in microns—the WL 762 having 1s, voltas 
been calibrated according to the character . me : ap A« 
istics of the gas to be evacuated. ty eee: 
more 
PLATINUM RIBBON FILAMENT S proce 
For use in lamp manufacture there was re 
quired a Pirani gage that would respond ; ; 
quickly to pressure changes. The cooling . ; 
effect on the filament had to be maximum, q 3 a 3 he 4 Th 
requiring a filament of small cross section. A : te eee Pie s in th 
thin ribbon form was finally adopted, because : A § porta 
its large ratio of surface to volume afforded ; oa Sat seo 
maximum sensitivity to pressure changes. epee B chine 
After careful consideration, platinum was se vi ve: oe p Sage: 
lected as the filament material. Although it : vt ae ‘= 
does not possess the highest temperature co Ag ba ment 
efficient of resistance, it meets all other re fies . :E = 
quirements more satisfactory than other a ~— o 4 > 
metals. With an impure filament material, the AAS i a 
coefficient drops fast, especially when an & ."o 
oxide forms, whereas platinum resists oxida ; lose 
tion under the conditions met in lamp manu- nc 
facture—often a dull red heat in air. Other a 
advantages are that it can be rolled thin a 
° ° 0 
we - afte the required surface contact Fig. 1. Using a hot-wire gage to obtain a continuous indication 0! the & TT 
and still remain soft enough to handle in A seize f . Vesting 7 pt 
mounting procedure, and can be annealed gree of vacuum while exhausting Type G-5 ultraviolet lamps in the W¢ eae B belo 
easily (which is necessary after cold working). house Lamp Co.’s plant. Arrow shows the Pirani tube, attached to end ( 4 he 
All strands of the ribbon filament are the vacuum manifold. 7 
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t. Wh gages were used for vacuum readings, any gas that 
’ would condense under pressure would not_ indicate. 
t and Hence, when a reading appeared favorable, the condi 

MecLen} F tions were often considerably worse. 


CONSTANT POWER SUPPLY ESSENTIAL 


The final problem confronted in the use of this Pirani 
gage was that of power supply. Either a constant d-c. 
voltage or a constant d-c. current across the bridge was 
essential to dependable readings and constant calibra 
tion. At first, a storage battery seemed the simplest 
method of obtaining power, but unstable voltage supply 
viously made it impractical. 

For general factory operation, best results are now ob 
tained with constant voltage, produced by a-c. current 
and transformer, changed to d.c. by a Westinghousé 
Rectox. The resistance of the Rectox increases gradual 
ly, and adjustment is made easily by increasing the a-c. 
voltage when periodic checks show this to be necessary. 

A constant-current Pirani gage, which is slightly mor 
accurate than the constant-voltage type but which is also 
more costly to operate, is used to check gages and for 
processes which require more accurate results. 


USE THREE TYPES 


Three types of hot-wire micron gages are now used 
in the various phases of lamp manufacture. First is a 
portable type, for checking exhaust pumps and machin 
ery (commonly known as the sealing and exhaust ma 
chines) upon which Mazda lamps are assembled. These 
gages read accurately to 0.25 micron. One of them gives 
4 permanent and complete chart record on exhaust equip 
ment for any check period; it need not be watched dur 
ing operation. 

A second type is used as a leak detector on individual 
assembly machines. No indicating dial or recording chart 
is Necessary as this type of gage operates a relay which 
closes the vacuum port and preserves the vacuum draw 
for the other lamps on the machine. The unevacuated 
lamp is removed later by the operator who, having been 
§ notified previously by a flashing red light, detects its 
| condition by high frequency methods. 
| The third type provides the final check on lamps just 
| § efore they are tipped (sealed and made air tight). If 
end ot ; the pumps, the connecting lines, or the lamp show a 
leak, it is detected by this gage and the sealing pro- 











Fig. 2. Interior view of the cabinet of one of the 
Pirani gages used at the Westinghouse Lamp Co.'s 
plant, showing transformer, Rectox, and reference 
tube which is always left open to room pressure 
to compensate for barometric pressure and tem- 
perature changes in the room. The tube held at the 
side is shown as it is used to check vacuum condi 
tions on the lamp assembly machines. 


cedure stopped automatically while the condition is re¢ 
tified. Likewise having no indicator, this gage operates 
a relay which flashes a red light and, in some instances, 
closes the port and rejects the lamp automatically. It 
provides a sure check on exhaust conditions because th 
lamps are rejected when the pressure rises to 80 microns 

although a good lamp can be made with pressures 
several times greater. The degree of vacuum varies be 
tween 20 and 80 microns depending upon the type of 
lamp manufactured. 


The employment of gages which ive continuous, in 


Oo 


stantaneous readings of vacuum disclosed real sources of 
trouble in pumping svstems. In some cases the connect 
ing lines were too long or too small in diameter. In other 


it was either leaks or dirt in the lines and con 


CASES 


nectuions 


The Merit Factor Question 


To the Editor: 

With regard to F. S. Stickney’s article “The Factor of Merit 
for Horizontal-shaft Electrical Indicating Instruments” in the 
May, 1935 Instruments, there is one small point on which I 
should like to comment. On page 114 it is stated that I have 


“shown that the coefficient of friction of s ipphire may vary 
considerably depending upon the orientation of the crystal 
structure with respect to the size of the cavity Measured 


frictional variations of the order of 2.2 to 1 were reported due 
to this cause.” 


; ] 


tatemen l evidently 


In the experiment on which this 
based*, eight sapphire jewels were 
The initial frictional torque before beginning the wear test 


ubjected to ear ¢ 


is measured for each jewel and the highest tlue obtained 


is 2.2 dyne em. and the lowest 1.0 dyne em. Exeluding the 
highest value, however, the initial frictional torque of each of 


the remaining seven Je els was within 0.2 dyne-cn of the 
mean value 1.2 dyne-cm. for these seven jewels. The variation 
in initial friction was therefore, on the whole, not very marked 

The increase in friction due to wear under identical condi 
tions, however, is markedly different with jewels of different 


orientation and the fact that a jewel when new exhibit mal 


friction is no guarantee that it will exhibit small increase ir 


friction due to wear 


VERNEY S'1 
The National Phiusical Laboratory 
Teddington, Middlesex (Enaqland) 
July rf LI 
*Table XIII of “An Investigation of Problems relating to the use 
f Pivots and Jewels in Instrument nd Méter National Ph cal 
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AIR-o-LINE 
(A controller with 1% to 150% Throt- 
tling Range and Automatic Reset) 
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(A controller with 1% to 150% Throt- 
tling Range and Manual Reset) 
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e FEATURES 


Brown AIR-o-LINE embodies features far in 1vance of present THROTILING RANGE DIAL 
control practice and deserves to be your choice among all of Genel tem * eae cond 
today’s air operated controllers for processes where tem Se 
peratures, pressures, flows and liquid levels are involved. 
The Brown AIR-o-LINE has no « Omp licated maze of tuk ina 
levers or swivel type air connectic in their place isa simple 
compact, hermetically sealed unit equipps sy with aradua 
Throttling Range and Automatic Reset Dials which enal ; 
to’ tune in. to the process—-with the same simplicity as dialing AUTOMATIC RESET DIAL 
a radio. an ae ee i 
Not only does the Brown AIR-o-LINE confine 
within limits but it ‘lines out’ the control at the exact 


sired. Brown AIR-o-LINE is fully automatic. It has 


you have wished for in air operated control 


RESPONSIVENESS—A/R-0-LINE instantly respond 


c 3c Cc 1 0 , | ¢ Cc hes ral on " ; pias ae 7 i 
movements of less than tio of 1[%% of full scale. | CALIBRATED CONTROL, INDEX 
make pressure changes as sm 1 a quare ; ; 


inch or! 


STABILITY—AIR-o-LINE recognizes ar 
tude, rate and direction of deviatior 
setting. There is no shifting of the control + 
position in the throttling range. 


ACCURACY—AIR-0-LINE’S unhampered pen m 
sures maximum accuracy. [he pilot valve dos 
work. 


FLEXIBILITY—AI/R-0-LINE is easily adapted to any proc 
control requirement. The Throttling Range and Automatic 
Reset Dials are easily accessible, reached wit! 
moving the chart plate and without taking the inst 
of control. 


Brown AIR-o-LINE is more than a controller 
control that will aid you to reduce costs. 

For complete information, write for catalog No. 8900. 
Brown Instrument Co., 4482 Wayne Avenue, Philadelphi 
Pa. Offices in all principal cities. Canadian Factory: 117 Peter 
street, Toronto, Ont., Can. 
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Electrode Arrangements for Cathode ¢ay 


Tubes sete Tete 
By RALPH R. BATCHER 
cathode-ray and electronic application specialist, Hollis, L. I., N. ¥ 


1 8,4 
ELECTRON GUN ARRANGEMENTS 


In cathode-ray tube design, the shape and location of 
the electrodes affect several different factors in the con 
trol of the ray, so that it is difficult to segregate the vari 
ous items and to describe their operation separately. 
Therefore, in describing the electron jet generating 
electrodes, the focusing and modulating arrangements 
may be involved as well, although it is intended that 
electroaes particularly designed for focusing be dis 
cussed separately in the next article. 

In any type of cathode-ray tube, the source of elec- 
trons is the cathode, which is usually heated. Due to 
the location of the anode, with its high positive potential, 
the stream of electrons is directed along the axis of the 
tube. All other electrodes function to concentrate, focus, 
modulate and deflect the jet. 

In most tubes the anode consists of a disk with a small 
central hole, or of a tube with a small bore, or of a 
combination of both, in order that all cathode radiation 
be shut off except the small stream permitted to pass 
through its central orifice. The anode (carrying the posi- 
tive potential) and the filtering diaphragm (which shuts 
off all but the useful radiation) may be separate ele- 
ments, maintained at different potentials. However, in 
this discussion the anode will be considered as accom 
plishing both functions. 

In early tubes the cathode was not heated and a high 
anode potential (say 10 kv. or over) was required to ini- 
tiate the ray. As cathode design improved, it was seen 
that there was no advantage in using cold cathodes, and 
the hot cathode principle is used almost exclusively, even 


in high-voltage tubes. 


HOT CATHODE DESIGNS 


Wehnelt discovered while investigating cathode rays 
that a heated filament coated with lime or other alkaline 
earths gave out an abundance of electrons. Subsequently 
practically all types of electron tubes have made use of 
this discovery. For use in a cathode ray tube several 
items must be considered in the preparation of the 
cathode. The amount of light emitted must be small, to 
prevent illuminating the screen by direct or reflected 
light. Usually a heavy oxide coating is provided in tubes 
that are not highly evacuated, since the oxides are read- 
ily reduced by the bombarding action of gas ionization. 

Since a point source of rays is ordinarily required to 
simplify focusing, a short filament drawing a heavy cur 
rent is generally used. Fig. 1a shows a simple flat plati 
num ribbon type filament which has a spot of “lime” on 
its surface at the center. Such an arrangement is one of 
the earliest used in the hot cathode type of tubes. 

Fig. 1b represents the loop filament used in a well- 


lTohnsor The Cathode Ray Oscillograph. Journal of the Optical S 
” Vol. 11, 1932, pages 7 
Woo The Cathode Ray Oscillograph. Journal of the Institute of 
, Eno rs (London), Vol. 63, 1925, pages 1046-1056. 
MacGregor, Morris and Mines. Measurements with the Cathode Ray 
Oscillograph. Journal of the Institute of Electrical Engineers (London), 
Vol. 63, 1 , pages 1056-1096 
4Kolster. A Direct Reading Decremeter and Wave meter. Pr edin 
the netitut fi Rad Enaineers, Vol 3, 1915, pages 29-54 
5Steenbeck. Cathode Ray Tube Development History. Archiv Fuer 
hnisches Messen, Vol. J 834, Sec. T 76, 1931. 
6Tol \ Low Voltage Cathode Ray Tube ur? of the Optica 
S imerica, Vol ; pages 142-151 
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known Western Electric tube (‘Type 224A 
also in Fig. 3). 

Fig. le represents the double loop typ: 
used in the Von Ardenne tube, which is a 
Van Hartel. It may be seen also in the phot: 

t of the July article) which brings out det 
trodes and deflecting elements. The main fea 
structure is that the filament and its supp 
are twisted into a double loop, so that the m 
produced by one section opposes that of the 

the loop that includes the filament support 

ther away from the cathode stream than is | 
loop, it is designed to include a larger area 
ments usually carry several amperes of curr 
field might normally produce false deflectio: 

Fig. ld represents the type used by DuMe 
projection welded to the filament is tipped 
ictive material “O.”’ 

Another type of filament, Fig. le, found in 
man tubes, is similar to that shown in Fig. | 
a well-defined concave depression at the cen 
alone is covered with the active coating. The 
both types is that the smallness of the active 
emitting surface contributes to the ease of fo 
stream. In addition, the effect of the concav 
to produce a focus point between the cathode 
which is easily discerned when the tube 
operated. The filament leads in the latter an 
are kept close together to reduce the magnetic 
the filament is heated with alternating current 


The active material used for the filament coat 


be similar to that used in dull emitter vacuum | 
generally is a single or a combination of 
oxides. A copious stream should be obtained at 
low temperatures to reduce the amount of vis 
ination in the tube. 

While the magnetic field associated with 
straight filament may have considerable stre) 
the surface, its influence rapidly decreases as 
tron moves away. Nevertheless, when alternati: 
is used to heat the filament, the effective center 
sion may waver back and forth due to this 
distortion may be experienced in the oscillogra 

This field produces additional forces on the } 


the normal force (toward the anode) and ca 


of the electrons to follow a curved path es 


parallel to the filament. That is: an electron | 
filament near one end follows a curve and if the 


were long enough and the current strong er 
electron would curve around and hit the filam 
farther along toward the positive end. This 
present in all types of electronic tubes, and 
termed the Magnetron effect. The shortness of 


Fig. 1 
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' cathode-ray tube minimizes this effect, but the 
’ , does affect the fineness of the focus, and 

spot to oscillate at the power ftreque ney rate. 
[he isual effect of this field is to transform the spot 
ort line. The direction of this line on the screen 


nto a 

sjally bears no particular relation to the axis as de 
cil by the deflection plates. If, however, this ‘line’ 
- def ed by other means, it moves as a fine wavy line. 
Various effects are possible, depending upon th« frequen 
es of the measured wave and of the supply voltage. 


In case this distortion is found, it may be improved in 
some cases by an external coil mounted alongside the 
tube near the cathode, containing three or four turns of 
heavy wire, and connected in series with the filament. 
lhe exact location must be found by experiment, and 
will generally change if the filament current is varied. 

If this arrangement is ineffective with any type of 
ibe, the only other expedient is to use direct current to 
heat the filament. In one instance a rectified alternating 
current proved satisfactory, a heavy-duty copper oxide 
rectifier being employed. 

MISCELLANEOUS DESIGNS 


Many designs for cathode-ray tubes have been re 
orded by investigators. A considerable proportion of 
these have been developed for special scientific investi 


gations, such as the study of electron movements, the 
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Fig. 3 


measurement of e om, and other problems. Since many 
of these commercial and non commercial designs are 
adapted for other uses as well, descriptions of a few of 
the most interesting follow. The details will embrace 


the construction of the generating end of the tube only, 


the so-called “electron gun.” For ‘comple te details and 
results of these and other designs, the original articl 
cited, and others listed in the bibliography, should be r 
ferred to. 

A tube designed for the study of magnetic fields has 
been disclosed by Bruche A hot cathode, 


very small active area, was placed very close to the 


having a 


inode which operated at a low potential, ie., 50 volts 
or less. The anode was of funnel shape with the large 
end nearest the cathode. A pressure Of O.OOL mm. of 
mereury vapor was used. The feature of this tube is its 
extreme sensitivity due to the low anode potential re 
quired, 

Several designs disclosed by Selenyi have anodes 
formed by a metallic coating de posite d on the inner wall 
of the tube, connected to a suitable terminal. In some 
arrangements the deflection plates were of this form, 
too. The attendant difheulties of securing a satist ictory 
contact with these coatings, the non-uniform field and 
the lower sensitivity due to spacing, would seem to make 
this scheme less practieal than standard forms. 

Rogowski has disclosed several cathode-ray tube ce 
signs, ~ usually employing high anode potentials. In 
one type the cathode is formed by a molten pool of th 
active oxide, giving an extremely intense bundle of rays 

A recent commercial design of tube has an electrode 
irrangement as in Fig. 2a. The Wehnelt cylinder ex 
tends close to the anode, but is insulated therefrom by a 
small mica disk ( M ) with a ee ntral opening The corre 
focus is obtained, independently of filament temperature, 
with a positive bias applied to this cylinder, depending 
upon the anode potential used. Vor example with an 
anode potential of 550 volts approximate ly 4O vol ire 
applied to the evlinde r. This tube is produced by thi 
Standard ‘Telephone Co. of London. 


Among other recent commercial designs, t he Co oT! 
tube deserves particular mention. It is a gas focused 


tube with internal deflection plate is indicated in Fig 
2b. The unusual feature here is the shape of the anode, 


shields the de 


+ 4 


flection plates, eXCE pt for the large orifice at he outer 


which extends bevond and substantially 


end, which permits the passage of the de flected ray 
This arrangement repre sents a definite ittempt to cope 
with the strav electron current. The cathode-ray beam 


carries a certain amount of energy which cannot accu 


mulate indefinitely on the screen or elsewhere. ‘Th 
energy must leak off and return through devious path 
to the anode circuit. Conduction currents along the gla 

ionization of the gas, the secondary radiation from thre 


screen, all tend to disperse this charge, but the defles 


tion plates collect a large proportion of it. being in Ve 


most exposed position. As will be seen in Fig. 2b, the 
7 | ] ] 
| ] } , 
1 [ \ 
‘ \ 
S Ul lurch Kathodenstral - 
\ ¢ G hrift ter 2 
4, 
S ( R | [ | 
I ) 4 t } G ‘) 
\ i , r 
Rogows!} Flegler and B Die Leist hod 3 
zillographie irchiv fuer Elektrotechnik, Vo ) f 
14MacGregor, Morri ind Wright. Accur of M ts with 
Gas Filled Cathode Ray Tubes. Journal f the Institu trical 


Engineers (London), Vol. 71, 132, pa 
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I » ition issured. ‘The cy nder ( s ut zed DY the use of a large concentric m ignet 
yr to sing the use of a ~ point source of electrons. 
A recent tube development at the DuMont Laboratories iting the active area of the filament. The ef 
provided with a heavy long-life filament capable of by concentric magnetic coils will be taken 
rd noe heavy emission { Wehnelt evlinder is util In a television tubs disclose¢ by Von \ 
d for focus ng. itilizing the gas ionization as a con nodes were used to which 800 volts and 31 ' 
— t respectively applied. A coaxial cylinder lo 2 UY, 


I 


puting Tactor. 
" "I thy ‘ ‘ 7? > +f ’ . . ; 
An example of an arrangement with a multiple these anodes had the effect of concentra t 


sail is afforded bv a recent Westinghouse tube. In ind producing a sharps r focus. ‘This ar 
this tube the inside of the conical portion of the bulb is shown in Fig. 6. 
coated with a conductive material to form the main Fig. 2f represents a design due to Bucht 
inode. The electrostatic capacity between this coating disclosed a type of electronic gun distingu 
low anode potential, making the tubs 


to deflecting fields. A relatively large amour 
used in the tube (mercury vapor, the press 


particularly its inner edge) and the focusing electrode 
sometimes referred to as an anode) forms a field which 
icts to reconcentrate the normal dispe rsion of the ray 
is it progresses toward the screen. It is necessary that corresponds to room temperature). The ano 
the characteristics of this field be care fully controlled, 
ind this is done by adjusting the potential between the 


inode and the focusing electrode. The latter element isehés. A Low-Voltace © ee 


orifices (A,) and (A,) and the focus evlir 
connected to the filament. hig 


usually requires a potential about 20% of that applied 
to the coating on the glass. While it is not essential that hig 
phragt 
































the anode coating extend clear up to the screen, as far se 
is the focusing action is concerned, yet this provides an % 3 
excellent collector for the stray electrons. 

The focusing action is largely independent of gas An 
pressure so that such tubes are exhausted to a higher tudy 
degree, which eliminates the detrimental effects due to shi 
gas ionization. More details of the focus principles are etly 
taken up in a later article. nd 

In the Westinghouse tube just referred to and in a ate 
similar way in the RCA tubes and others, additional H 
control electrodes are provided between the first anode wl 
ind the cathode, as indicated in the sketch Fig. 2h. The n I 
control (G) is located near the cathode, and with usual arry 
connections does not affect the focus, but—in a manner rovl 
similar to the control grid in other electron tubes— influ \s 
ences the electron current density and hence the in ade 
tensity of the ray. The control adjustment provided in rm 
oscillographic equipment to vary this effect is therefore re 
usually designated as “brilliance control. a : 

The curve, Fig. 4, is reproduced from data supplied Y-sh 
with the RCA Type 905 tube, Fig. 5, and is representa rod 
tive of the conditions found in other tubes of this same Che 
general design. This modulation grid will prove of valu 
in certain tests, and also in the modulation of ray for Me 
use in television. 

In these tubes the deflection coils are usually located ; 
near the inner edge of the anode coating. Rough measure é 
ments made by the author on the tube shown in Fig. 8 
of the preceding article show that the ray is accelerated 


quite rapidly after emerging from the first anode and 
that the effective velocity at the point of deflection is 
probably the same as the final value. 

Among the early applications of the multiple anode 


focus system, a design by Jones and Tasker’” utilizes 





double anodes as is indicated in Fig. 2e. The anode near 
est the cathode is used as a focus control. A definite 
positive voltage relation must be applied to both elec 
trodes, depending upon the interspacing. A gas pressure 
of 0.002 mm. of mercury was used. In one type the 
spacing (F) to (A,) was 0.5 mm., with a 2 em. spacing 
between the anodes (A,) and (A,). 


An unusual arrangement was disclosed by Chaffee, 





wherein a circular ring was used as the anode. Since the t = a 
Tas t 4 New Catho Ray Tul urnal of the Optical x 
Ve : 3, pages 471-48 Fig. 5 
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Fig. 7. A—anode. C—cathode. D—dia- 
phragm. E—to exhaust. F. Focus coil. 
G—grid. P—def. plates. S—-screen. 
W—window. 





Another tube, developed by Chaffee and Perry for the 


tudv of electron velocities and the measurement of e) m, 


s shown in Fig. 2c. This tube has a unipotential,’’ indi 


rectly heated cathode in the form of a deep cup (C) the 


nd of which is coated with oxides, and containing a 
eater (H). The anode (A) is coaxial. 

H. E. Farnsworth has disclosed'*'” several tubes, one 
of which has an arrangement similar to that illustrated 
in Fig. 2c. An oxide-coated platinum filament is used, 
carrying about three amps. Two (or three) anodes are 
provided: carbonized to reduce the secondary emission. 

As improvements in the design of cathode ray tubes are 
made, the problem of the simultaneous recording of two 
yr more waves by the use of multi-jet tubes is receiving 
more attention. Dufour” 


0 


has shown a tube which can 
be converted to a double-jet tube at will. The tube is a 
Y-shaped arrangement with electron generating elec 
trodes, and deflection plates in each of the upper arms. 
[he two rays are bent by two small electromagnets lo 

7Perry and Chaffee. Measurement of e/m. Physical Review, Series 


Vol. 36, 1930, pages 904-918. 
8Farnsworth. A Method of Obtaining Intense Beams of Slow Ele: 
f 7 


trons. Journal of the Optical Society of America, Vol. 15, 1927, pas 
04 
19H. "E. Farnsworth. Bombardment by Slow Moving Electrons. Phy 
Review, Series II, Vol. 20, 1922, pages 358-374. 
Dufour. L’Oscillographe Cathodique, pour l'étude des ba 


et haute fréquences. (Etienne Chiron, Pari 





ited near the ] Inction point to permit he two i\ 
pass through the stem to the recording systel 
Other double jel tubes have been recently d ened 
by Boekels and Dick ind by Winckl 
\ number of designs have been disclosed wherein 


cathode rav is given a high acceleration just beto 


striking the screen. The deflection svstem therefore op 
erates on low velocity rays ind increased sensitivity 

possible. A representative example of this method of tw: 
stage acceleration is a tube, Fig. 7, described by 


Harris,” built by the Bureau ot Standards. While this 


is not the first arrangement that has been disclosed util 


izing this principle, it furnishes an exce lent example of 


what can be done. Quoting the above paper 

Ihe cathode is an oxide coated filament surrounded by a 
metal shield which is held at the same potential as the f 
This shield has a plane surface facing the anode and the sm 
hole in its center is almost completely filled by the filament 
The cathode system thus is practically a plane surface h 
i central hot spot which serves as a source of electron 

The anode is a cone, pointed toward the cathode, ith 
small hole at its apex through which the electron ray p ‘ 
As a result of the focusing action arising from this point 
plane arrangement, an intense beam of electrons passes throug 
the hole in the anode and down the tube 

The electron beam is brought to a focus at the fluorescent 
screen by means of a coil located midway between the anode 
ind screen. After going through the field of the focusing coil, 
the beam passes through a diaphragm, between the deflection 
plates, and then through a grid before striking the fluorescent 
screen. 

The fluorescent sereen is made of finely powdered willemite 
ind calcium tungstate deposited on a roughened aluminum 
plate. It is insulated from the rest of the tube which form 
the body of the oscillograph in order that an accelerating po 
tential may be applied between the grid and screen. ‘Vhe rid 
is formed of No. 40 copper wires spaced To omm. apart and 
stretched on a metal frame in electrical contact with the metal 
tube 


From this description it is seen that the ray is deflect 
ed after leaving the first anode, and progresses through 
practically the whole length of the tube before it is 
speeded up. The function of the grid is to prevent th 
high potential screen from accelerating the ray until 
after it passes through the grid. The first anode operates 
at a level of 500 volts and the final acceleration is at a 
5000-volt level. The electrostatic deflection sensitivity 


is about 8 volts per inch, which is several times that ob 


tained with the average tube 


Since the screen itself is opaque it is vie wed from the 


front. 
Roeke 8) ] \ \l } ’ 
fuer Electr , Vi 
Winckle. Der Doppel Kathodenstrahl Os; raph. Fernsehen und 
, ” Vo = pa 
Harr Cathode |] 0 
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a MEW gaging system set ® 


Consists of 35 Johansson Gage Blocks and 3 Accessories. Makes 
80,000 different size gages in .0001-ineh steps from .200 inch to 
more than 8.000 inches. Accessories include Adjustable Holder 
4.125”) and 2 Jaws (.250”). 


Working Set (in case) $175 


(0 


FORD MOTOR COMPANY 


Johansson Division e 


AT A NEW LOW PRICE 


Inspection Set (in case) $220 


HANS S ON 


GAGE BLOCKS AND ACCESSORIES 


Dearborn, Michigan 
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Electric Distribution Networks Improve 





by Instruments for Study of Lightning 


By ALEXANDER SMITH 


Pittsfield Works, General Electric Co. 


W IGHTNING research engineers of the General Elec 
tric Co., headed by K. B. McEachron, investigate 
natural lightning from the only observatory in the 

world erected solely for the purpose of accurately view 
ing and recording lightning discharges. With facts 
gleaned during the past summer, they expect to strength 
en and improve transmission and distribution equipment 
and thus further guard from lightning damage and con 
sequent service interruptions the far-reaching light and 
power networks of the continent. Equipped with a peri 
scope of novel design and a 
specially-built 12-lens mo- 
tor-operated camera, the 
new observatory stands on 
top of the largest building 
in the Pittsfield (Mass.) 
works of the company. In 
physical appearance it is 
most unusual. It is built 
almost entirely of metal in 
the form of a tube 14 ft. in 
diameter. The exterior is 
painted aluminum, and the 
interior flat black to prevent 
reflections. On top is the ob 
servatory proper, comple tely 
surrounded with plate glass 
windows through which an 
unobstructed view of the en 
tire countryside may be ob 
tained. Within the circular 
room is a platform surround 
ed by black curtains which 
may be lowered at will to 
form a light-tight room 7 ft. 
square. Within this inner 
room Is place d the periscope 
eyepiece. 

The periscope is distin 
guished by the use of an i 
crystal sphere at the peak 
of the structure, whose sil 
vered surface reflects the 
view from all directions and sends the full-circle image 
down through a dark-walled tube to a mirror set at 45 
The camera placed below the structure has an unob 
structed view of the entire horizon through twelve lenses 
and, in operation, records on a moving film all flashes of 
lightning within range. From these film records are ob- 
tained data on multiplicity of strokes, etc. ‘To prevent 
raindrops driving against the lenses, compressed air 
forced through an encircling “air ring’ forms a “curtain” 
effective against all but the most severe storms. 

In conjunction with the camera, other equipment is 
being installed at Pittsfield and in other sections of the 
country—whence information already obtained is being 
correlated with the data gathered at the observatory. 

For many years, the company’s engineers have pur- 
sued special studies and investigations of lightning, both 
natural and artificial. Until now, however, they had not 


INSTRUMENTS 


Page 270 Vol. 8 





had any permanent location from which the) 
natural lightning. ; 
Commencing with the production of 1, 
irtificial lightning in the famous laboratory 
in 1923 and the application a year later of 
cathode-ray oscillograph to the study of lig 
vestigations by the company have gone stead 
Facts gathered during the past twelve year 
interpreted in the laboratory and translated 
mission and distribution equipment better ab] 
stand lightning \ 
When the os: 
was installed at 
field Works n 
marked the first 
United States 
speed camera a1 
record a single 
lightning discha 
time-seale of mic 
and it facilitated 
of lightning vo 
1926 additional 
made possible th 
tion of Lichtenber 
to measure the am} 
lightning impulse 
a portable artifi 
ning generator, 
400,000 volts, was 
the lines of the 
Falls Power Co. 
and 1931 this equiy 
creased in Ca pa 
1,500,000 volts was 
at Croton Dam, M 
cooperation with 
sumers’ Power Co 
the same equipment 
erated at Willseyy 


| Jesigned for opera 


the ordinary 110-volt 
ply, it was especial! 


able in field investigations. 

Throughout the country, 1300 installations 
crest magnetic links (see Instruments, Oct. 19 
195) have been made through the courtesy of 
ing power companies and radio broadcasting sta 

With all of these major field activities hav 
terspersed studies of city distribution lines. 

While field equipments have been operated 
000 volts, improvements in the Pittsfield labora 
increased voltages used there to 10,000,000; ar 
apparatus has been constructed for productior 
QOO-amp. currents. 

The work continues and with the additi 
lightning observatory to the company’s already 
facilities, network research men are better 
than ever before to obtain information so essen 
progress of the electrical art. 
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Automatic Optical Pyrometer 


et at once the two needs (1) for 


I 

pe eter adapted to measure the 
nerature of materials in motion about 
otal urgical works, glass plants, etc., 
d | for a reliable method of accu 
tely determining high temperatures 


thout recourse to thermocouples, the 
Minne ipolis-Honey well Regulator Co 
nnounces the “Optimatic” optical pyrom- 
oter which, utilizing a narrow wave band 
the red end of the spectrum, performs. 
itomatically the work of the disappear 
g filament optical pyrometer. In de 
ng this instrument the practical 
of industry with regard to con 
taney of calibration, ruggedness and 
curacy are said to have been placed 
foremost. The new pyrometer consists of 


A water-cooled optical telescope (illus 
which picks up monochromatic light 
tted by a moving hot body or from a tur 
A power supply and amplifier unit 
or 60 cycle a-c. supply; 
A standard milliampere recorder, or 


tor, or both. 

Itis said that the Optimatic Pyrometer 
ndicates or records the temperature of 
i hot body in less than half a second. 
The recorder and indicator are of stand 
rd makes. Critical damping has been 
secured and as a result the device is 
idapted for measuring temperatures of 
billets, sheets, rails, tubes, ete., while 
moving about the plant. Emissivity cor 
rections for most materials being readily 
iwailable and constant (for the narrow 
vave-band involved), actual temperatures 
in degrees are indicated or recorded 
In the new instrument two photocells, 
mounted in the optical telescope, are 
used. One is exposed to light emitted by 
the surface “viewed”; the second is auto 
matically illuminated by a standard lamp 
to maintain a relative value of conduc 
tivity as the first cell changes. The cur- 
rentin the standard lamp circuit becomes 
the measure of the temperature. The tele 
scope assembly is water-cooled. (Ambi 
ent temperatures often exceed 125° F. in 
industrial applications.) Both photocells 
being maintained at the same tempera 
ture and being in opposite sides of the 





matching process, variations in sensi 
tivity due to the temperature of the 
cells are compens ited. The circuit is such 
that tube characteristics do not affect 
calibration. The device is not affected by 
voltage variations over a wide range 


Potentiometer Pyrometer 

The Bristol Company announces. the 
“Wide Strip Pyrometer,” available in 
single-record, multiple-record and re 
‘order-controller types, all of the poten 
tiometer class and comprising t Jneasur 
ing, balancing, and recording mechanism 
said to be “almost unbelievably simple” 
ind to “introduce an entirely new prin 
ciple of operation into temperature 
measurement by means of the potentiom 
eter method”: a_ stainless. steel lead 
screw, operated by an electric motor 
commanded by two galvanometer con 
tacts, adjusts the slide-wire contact and 
recording-pen unit to maintain emf bal 
ince. In this mechanism, (1) mechanical 
backlash is taken up, making it possible 
to magnify 0.001” deflections of the gal 
vanometer pointer; (2) no clearance is 
required between the pointer and the 





chopper arms; (3) the pen movement is 
proportional to the extent of the gal 
vanometer deflection; (4) the slide wire 
contact and recording pen are mounted 
on the same carriage, which runs on 
four wheels over a two-rail track (3 
point contact) and is driven through 
engagement with a hardened steel pin 
by a stainless steel lead screw; (5) the 
lead screw, mounted on permanently lu 
bricated ball bearings, is positively 
driven by an induction-type motor, no 
friction clutches or ratchet mechanisms 
being used. The Wide Strip Pyrometer 
derives its name from its 1214” chart 
ind is provided with an easily-read indi 
cating seale (see illustration). Other fea 
tures: The heavy duty galvanometer is 
totally enclosed in a dust proof case; the 
slide-wire is of the duplex type; the con 
vertible case is moisture-, fume-, and 
dust-proof; the instrument as a whole is 


| 
said to be easy to service in the field 


by the user. 
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AMERICAN METER COMPANY 


GENERAL OFFICES E. 42ND ST., NEW YORK, N 








AMES THICKNESS 
MEASURE 


Unif ‘ 
niform - 
Spring iP = 
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For measuring “Sth, 
mechanical ’ 
parts, paper, rubber, gs 
sheet metal, cardboard, 
veneer, glass, leather, wire, etc. 
Made of rustless metal. Fully 
guaranteed. 

A speedy, accurate, durable 
gauge, reading in thousandths 
of the inch with a capacity of 
5/16”. 


Other sizes and styles for all measur 
ing purposes. Send for catalog 


Price $9.50 
Including Envelope Type Leather Case 


B. C. AMES COMPANY 


WALTHAM, MASS. 
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PRODUCTS of MERIT 


Continental Vacuum gauge 

* for measuring pressures of 
10,000 to 0 microns. Direct 
reading electrically operated. 


Continental Vacuum Pow- 

* er Switches. Solenoid oper- 

ated making contact in vacuum 

chamber, variable speed, 2 
KVA capacity. 


Continental Cetron Photo 
* Cells. The world’s finest. 
Thirty-five different types. 


Bulletins describing 
these three outstanding 
products will be sent grat- 
is to interested persons. 


CONTINENTAL 
PeEGraenkt CoO. 


202 SO. Ist ST. 
ST. CHARLES, ILL. 














An Automatic 
Optical 


A feature not to be overlooked 
in selecting a Pyrometer. 

















THE K & S OPTICAL RADIATION 
PYROMETER IS ENTIRELY 
AUTOMATIC 


DIRECT READING—OBJECT 
AND TEMPERATURE SCALI 
BOTH IN LINE OF VISION 


THE SIMPLEST TO OPERATE— 
CAN BE USED ACCURATELY 
BY UNSKILLED WORKMEN 
Attachment 


No Battery, Bulb or 


COMPACT— LIGHT— DURABL! 


LOWEST PRICED ACCURATI 


OPTICAL 
Write for Prices to 


INDUSTRIAL PYROMETER CO. 


PAINESVILLE, OHIO 
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Control Systems 


Comprising numerous distinct rune 


tional types made possible by different 


combinations, a series of automatic con 
trollers designated 
has been brought out Dy A. W. Cash 
Co. € ich of 
unit i typical one being shown in 


self-contained 
Fig. 


which is l 


A 
oy 
oe 


eedeeubil 
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1_-comprising (1) an actuating member 

diaphragm or lever, (2) a four-way 
control valve which governs the flow of 
water, oil, or air to (3) a double-acting 
power cylinder which forms an integral 
part of the unit, (4) a built-in com- 
pensator, and (5) a simple range adjust 
ment. The power cylinder (Fig. 2) comes 
in six sizes. The primary (or actuating) 
member may be a diaphragm responsive 
to the controlled pressure or differential, 
or a lever moved by some outside or re- 
mote means. Functions to operate 
valves (balanced, chronometer, butterfly, 
etc.), dampers, rheostats, ete., or stok 
ers, pulverizers, fans, and other appara 
us driven by engines, turbines or electric 





Among auto 
matic control of the 
‘combustion; automatic fluid pressure re 
regulation, or relief; 
rate-of-flow 


applications are 


motors 


factors affecting 


luction, back 


pressure control; control; 


liquid level control. These self-contained 
systems are 


said to be extremely sensi 


tive because of 


frictionless diaphragm 
bearing, frictionless and leakless packing 
ind four-way (Fig. 3), and the 


of the spring load in such a 


vaive 


suspension 


is “Type 100 Series” 





manner that side 





ever are eliminated. ‘J 

tf the compensator is t 4 
‘ent change in the 

trol il result in 

change in the output 

under control Phis pris 

worked out for all com! 

ments, assuring anti-hur 


‘onditions. The entire mx 


tected by a dust proof « 


Photoelectric ( 
Self-generating photoe l¢ 
of the dry disk type, sty lec 


are announced for Ameri¢ 
by F. Loewenberg. They 
result of a new manufac 
aimed at achieving a cel 


for its action solely upor 
of electrons (photo-voltaic | 
eliminating entirely the un 
ondary effect of resistance 
sensitive surface. Time | 
nil for all measuring and ré 
“Electrocells” are said to be 
for certain kinds of sound 
Temperature changes have 
fects upon the output at pr 
% RELATIVE y = 
(00) SPECTRAL 
04 NesPowse 
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of load resistance. Moisture 
preciably affect performance 


aging process is said to mal 


cells” stable over a_ period . 
years. Their electrical perf cn 
ye i 
said to be outstanding: they deliver 4s 


microamps./lumen on short-« 
350 microamps. /lumen throug! 
nal resistance of 500 ohms. In 
light, maximum emf. is 0.6 v« 
diam. cell yields up to 20 1 
enough to operate mechanic 
comparatively rugged constru 
out amplification. Round “I 
elements range from 1” to 
Rectangular shapes are also 
standard types. Special sizes 
can be obtained upon orde: 


Metallic Core Materia 


Use of a new material for } 


coil cores, in place of the <« 
iir-core design, is announced 
I.. Crowley & Co. and said 
selectivity 214 times, double t 
have the power factor. Kno\ 

core” the new product consis 
divided particles of a Mg.-Fe 
sulated and embedded in 

binder, the 
lengths of the de 


‘eramic materia 
truded in 
sections (usually annular), « 
lengths and fired at high tet 
The finished “Magicores” h 
pearance and feel of polishes 
ire said to be uniform and pe 
mechanical properties ind 

characteristics. Aithou 

manufacturers, 


netic 
for use by 
recommended for introducti 
ing apparatus. A wide rang 


ivailable. 

















Simons Viscometer 
xcel other methods in accu 
icity and speed, and to be 
iseful where many samples 
iecurately tested, the Fitz 
Simons Viscometer is an 
incorporation of the 
Ubbeholde — suspended 
level viscometer in a va 
por jacket. A) paper on 
this new instrument was 
presented before the Am 
Chemical Soc. at its 
April, 1935, meeting in 
New York. It is now be 
ing made by The Accu 
rate Instrument Co., Ine 
It consists essentially of 
two suspended level 
viscometers of 
diffe re nt 
ranges, 


mounted — in 


capillary 


a Va ) oO 7 
bath and so 
arranged 
that either 
mav be in 
selected. The vapor bath does 
iy with the need for stirrers, thermo 
ts. ete.. and is said to afford closer 
mperature control than attainable with 
ermostats. Precision: 0.10% with 0.02°F 
emperature control and 1/5 see. stop 
teh. Speed: tor motor oils the dual 
ip (100 and 210°F.) permits one op 
rator to run 30 to 40 oils a day at two 
mpe ratures, Obtaining check result = in 


t-} 


ch instance. 


Synchronizing Device 
rhe Allis-Chalmers Mfg. Co. announces 
the “Synchro-Operator,” an automatic 
mtrol device which eliminates all hu- 
in element and performs rapidly the 
ombined functions of speed matching, 
nchronizing and visual phase angle in- 
licating. It is said that these formerly 
equired a frequency matcher, an auto- 
tie synchronizer and a synchroscope. 





rhe “Synchro-Operator” is not much 
‘ger than the usual synchroscope and 
1 be mounted on a swinging bracket. 
accurately synchronizes generator and 


wus even if there is a voltage difference 


ind it is said to be satisfactory for both 


stable and erratic frequencies. The con 


closing instant is advanced (at a 
ase angle proportional to the differ 


“nee in frequency) to compensate for 


rent time lag in circuit breakers, 


thus making the breaker close at = the 


exact point of synchronism. One “Syn 
chro Operator” will serve any number of 
generators and can be used in connection 
with existing governor control motors 
ind station circuit breakers. It contains 
no vacuum tubes, consumes little energy, 
operates through standard — potential 
transformer metering cireuits and re 
quires no special features on prime 


mover or generator 


Hygro-thermograph for 
Industrial Service 
Said to be based on itS makers’ 59 
vears building of meteorological instru 
ments, the “Friez Hythergraph,” an 
nounced by Julien P. Friez & Sons, fol 
lows the general lines of that COMpPany’s 
“Weather Bureau Elygro-lhermograph, 
but details have been modified, and a 


— » 
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(Beewre ne ene sere 





Be ae 
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commercial finish given to broaden the 
market. Simultaneous records of relative 
humidity by means of multiple human 
hair element, and of dry-bulb tempera 
ture by means of a bimetalhe element, 
are given on common time lines on rect 
angular 24-hr. or 7-day charts, an S-day 
clock being provided in either case. ‘The 
instrument has been designed) primarily 
for permanent installation in) connection 
with air conditioning installation in 
buildings, or industrial work. It may 
optionally be supphed with a carryin 
handle 


Vision Panel for Orsats 

To improve visibility of the solution 
in the absorption chambers of Orsat ga 
inalyzers using fibrous material for sur 
face absorption, i Vision panel has been 
developed by the Kellison Dratt Gage Co 
It is made of opal glass and i placed 
in the front of the chamber vith a 


space 
wall for solution passage. With the white 
background, close to the wall of the 


vetween the panel and the chamber 


‘hamber, the solutions are visible at a 
distance of several feet. 





Side View 


Front View 
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This Midget 
RESISTOR 
does a 

BIG Job 
Well! 





Our type “R” MICROHANI 
Watt Res Sto show } 
ictual size sideal tor A ‘ 
neter conversion and nan 
other us Ss. where \ ompact 
low-priced Resistor is req 


) 
Resist inh 


( OMpPanlon TO ADOV« Hit 


type “Ss 1 watt, which iy be 
obtained in resistances ilu 
to | \1« oohn \\ ri? to 
samples turtl Cl nto 

nd our new italog 


PRECISION RESISTOR CO. 


334 Badger Avenue Newark, N. J 





























PYRO optical momeren 





SELF-CONTAINED, 
DIRECT READING 
RUGGED— 
FOOL-PROOF 


Unique construe 
tion ennbles oper 
ator to rapidly 
determine tem- 
perature even on 
minute spots, fast 
moving objects, or 
asmatlest streamans; 
no correction 
charts, noe neces- 
sorles 




















New concentrated 
test mark and case 
of operation per k 
onlt unusually | 
close and rapid 
temperature de 
terminations. | 
Stock Ranges | 
1400" to 55007 | 


PYRO RADIATION 
PYROMETER 





iny shortcomin r r eg ! | 


See our instruments in Booth 1-10 at the 
National Metal Exposition, Chicago 


THE PYROMETER INSTRUMENT CO. 


103-107 LAFAYETTE ST.. NEW YORK, WN. Y 
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NO MERCURY 


IS USED WITH THE 





No. 37 
RECORDING METER 


It gives trouble free service and ac- 
curate records of 


FLUID FLOWS 


and 


LIQUID LEVELS 


Extremely easy to install and can be 
calibrated for any differential pressure 
and 10 Ibs. 


between 20 in. of water 


per sq. in 


MOREY & JONES, Ltd. 


ENGINEERS 
Los Angeles, Calif. 


MANUFACTURING 
922-A So. Hemlock St 











RAWSON 
Wi ulitimeters 


DC 
13 RANGES 
From 1 
Microamp 
to 1 Amp 
and 
20 Microvolts 
to 1000 Volts 





ACorDC 
THERMAL 
13 RANGES 
From 
2 Milliamp 
to 1 Amp 
and 
60 Millivolts 
to 1000 Volts 





A Rawson Twin MULTIMETER 
Combines both the above in one meter 
wattmeters, milliammeters 
Also ultra-sensitive meters 


Dynamometer 
and voltmeters 


both for A.C. and D.C., electrostatic volt 
meters from full scale 120 volts to over 

20,000 volts, thermocouples, earth current 
eters, cable testers, fluxmeters, etc 


Special Apparatus Built to Order 


RAWSON 
ELECTRICAL INSTRUMENT CoO. 
Cambridge, Mass. 


Branch: 91 Seventh Ave., New York City 


Representative: E. N. Webber, 
1217 Washington Blvd., Chicago, III. 
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Gas Pressure Regulator 


Fuel economy and control of furnace 
temperatures are results claimed for a 
new gas pressure regulating valve de- 


veloped by the McAlear Mfg. Co. Either 
iuir or clean, dry gas may be used as the 
operating medium. This medium is piped 
through the pilot valve to the top of the 
main valve diaphragm and is maintained 
by the setting of the pilot at 
slightly than that which is to be 
controlled by the main valve. The pres 
sure to be controlled is piped from the 
downstream side of the 
lower diaphragm chamber, where, on in 
Con 
versely, a drop in the controlled pressure 
causes the operating medium above the 
diaphragm to increase the opening of 
the main The valve is suitable for 
inlet pressures up to 100 Ibs. and is said 
to be easily adjusted to maintain com 


l pressure 
lower 


valve to the 


creasing, it tends to close the valve 


valve 


bustion pressures at any point from 4 
ounces to 35 Ibs. Two types of pilot 
valves are offered: one with screw ad 


justment for direct mounting as shown, 
and one with an adapter and composi 
tion hand-wheel for mounting on a panel 
board to permit centralized control of 
gas pressures to burners. Sizes 14,” to 6”. 





Contour Measuring 


Self-contained and said 
ill previous instruments 


Bausch & Lon 
new Contour Measuring I 


class, the 


porates a completely ne 
ill elements of which, be 
light 
that the image formed is 
ter to edge of 


new source, have so 











screen, 
for color are “extremely 
jJectives are provided ( l( 
and 100), all 


ibsolute 


construct 
freedom from di 


stantly interchangable, 


that the act of 
in image at 


attaching 

exactly the 1 
lens throug! 
This n 


eliminates ad 


eation of the 
field of the 


venience and 


screen 


magnification as 


The 


source 
measurement 
ind at about 18” 

I'he table, hye , 
the front of the screen, move 

for focusing 


screen 1 


from ope 
work located 
ind to accommar te] 
of varying thicknesses. Vert es 
is accomplished by an elect el 
ited focusing device under 
Another reull 
mits measurement of objects 


i¢ It. O 


trol of the operator 


of projection in two dimensio 
and may be inclined for pr 
urement of the 
threads 


tional 


constant 
Numerous standar¢ 
attachments and acces 


the apparatus univers lly 


Shielded Capacitance and Conductivity Bridge 


For rapid and precise measurements 
of phase angle of small (ASTM) sam 
ples of insulating oil, ceramics and other 
dielectrics: for calibrating other instru 
ments; and for research applications re 
quiring working to a few parts per mil 
lion, a new assembly of a-c. instruments 
is announced by the Leeds & Northrup 
Co., its normal components (others op- 





tional) being shown in the 


calibration set-up illustrated rew 


lator No. 9842: B tesist ince p 
4765; C—Campbell-Shackeltor 
Ratio Box; D sample holde . 


cial capacitance-resistance bi 
cision Air Condenser No. 1187; G 
plifier No. 9847. The bridg 


proper consists of B, C, E 





Coil 


erath 


(21 











[| mination Analyzer 
umination analyzer consisting 
meter and combination volt 
ter with suitable cable exten 
hes and plugs in a compact 
iking a complete illumination 
innounced by Westinghouse 
Mfg. Co. Watts input to the 
cuit are measured by reading 
| voltage: light output is meas 
he “Photox” foot-candle-meter 
; part of the outfit; the data 

re thus complete, and efficiency 





an be determined. The cell, which has 
color response like the human eye, can 

eheldin any position without disturbing 
the analyzer. The indicating instruments 
re equipped with knife-edge pointers 
nd fine-line seale divisions. One is a 
croammeter calibrated directly in foot 

ndles: the other is a combination volt 

eter-ammeter having scales of 0-3 and 

15 amps. and 0-300 volts either a-c. or 

Ranges are selected by switches on 

e panel. The scale range of the light 

meter is 0-50 foot-candles. The analyzer 
mes with 8 ft. of cable for connection 

tween Photox cell and instrument and 

6 ft. of cable for connection to the power 
reuit. Cables are equipped with plugs 

nd sockets for additional cable lengths 





Sensitive Relay 
For use with mercury and_ bimetal 
ermo regulators and other devices with 
cate contacts, the American Instru 
ent Co.’s new “Aminco Midget” relay 
operate also in the plate circuit of a 
cuum tube, or in other high-resistance 
reults. Contacts are rated at 1 amp. at 





115 volts ac. with armatwre adjusted 
for coil current of 7 ma. If operating 
current is increased to 15 ma. and arma- 
‘ure spring tightened, as much as 2 
imps. at 115 volts a.c. may be broken 
by the contacts. Mounted on a Bakelite 
base with a dust-proof Bakelite cover, 
the relay will operate in any position. 
Lol res tance is 800 ohms; minimum op- 
trating voltage 6 volts. Dimensions: 37%” 


“¢ WN76 
2Y 6" X2% 9”. 


16 











Sound Level Indicator 

Designed for use where extreme porta 
bility, and the ability to make = rapid 
measurements are required, the RA-198 
Sound Level Meter developed by Elec 
trical Research Products, Ine... weigh 
$! Ibs., measures 834,"x51,"x434,", is 
intended to be held in the hand when 
operated (see illustration) and can be 
opened and a_ re iding made in 10° see 
Simplicity of operation has governed the 
design: the scale of the indicator covers 
IS db. so that the attenuator or “multi 
plier” need seldom be used. Other con 
trols, intended primarily to compensate 
for decreases in battery voltage, require 
infrequent adjustment. The frequency 
characteristic is similar to that of the 
average human ear. The microphone, of 
anew type, is mounted in the face of thr 
carrying Case, ind the cover protects it 


when closed 


Hour-register Time Meter 

For totalizing running or idle time ot 
electrical machinery or other equipmer 
where a circuit may be opened and 
closed, the “Total Time Me te eas in 
nounced by the 
Westinghouse 
Klee. & Mfg 
Co. This new 
instrument has 
four dials and 
will register 
9,999 hours ( ip 
proximately 400 
days) before 
repeating. It 
can also be 
furnished with a special register provid 
ing one revolution per hour of the sweep 
hand. The sweep hand dial is then di 
vided in tenths of an hour, and_ the 
register reads up to 9999.9 hours. The 
self-starting 
synchronous motor is of the slow-speed, 
sub-synchronous type, with jeweled bear 
ings. All parts, such as the register, mo 
tor, ete., are readily removable for in 
spection, repairs or replacement. The 11 
volt and 120-volt styles require approx 
1.5 watts for operation. The 240-volt 
style requires approx. 3 watts. The syn 
chronous motor will stay in step with 
voltages 12% above or below normal 
values. The two-piece Moldarta case has 
1 314,” flange diameter and overall length 
of about 314”. 


120-volt, a-c., 60 cycle, 








SHALLCROSS 
Wheatstone Bridge 





This Wheatstone Bridge, built 
around a highly sensitive gal 
vanometer and Shallcross ré 
sistors, provides a simple ant 
rugged yet accurate instru 
ment capable of resistat 
measurements from 


ohms to 1] megohms 


Send for Bulletin No. 630-H 


describing this instrument 


[S]HALLCROSS MFG. COMPANY 


blectucal Measuung Instiaments 
and Accurate Resistor 











THWING 
Surface Temperature 
Pyrometer 





The Thwing Surface Temperat 
Pyrometer is used to take tempera 
ture readings of all kinds of flat anc 
curved surfaces. 

his pyrometer is very valuable 
for quickly taking temperature read 
ings of hot billets, sheets, plates, mil 
rolls, corrugated rolls, bearings, ete 

Made in portable type as illustrated 
and stationary type for permanent 
mounting to secure graphic tempera 
ture record on a chart. 

eas 
_ ‘ . 
rhwing Instrument Company 
3323 Lancaster Avenue, Philadelphia, U.S.A. 
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INSTRUMENTS 
BOOK SHELF 


Your orders for the books reviewed below, or any 
other book, can be placed through the Book Depart- 
ment of the Instruments Publishing Company, 1117 
Wolfendale St., Pittsburgh, Pa. Our facilities permit 
the expeditious handling of your orders for foreign and 
domestic books. 














A Symposium on Illumination. Edited 
b ( 1. W. Gt Instrument Pub 
hing Cdo.. Pittsburgh L935 Cloth 
KR 3 nehe 229 pag Price $4.50 
postage prepaid 
In makir the f lowlt omments 
he reviewer has t ito | it thi 
lume from the ewpoint of the ave 
e e! inee! Although some pas 
e dffficult to readers unfamiliar witl 
nometry, ete., all chapters n be 
ind tood it gard to fundamental 
t ! dult | sessed witt mie ! 
t ind a tle patience 
Mach chay ! originally i omplet 
lecture could be expanded int some 
half-d el me-hour discourses (Sé 
inctl is the information presented) 
i the iveragze engineer or technica 
tudent hould read this volume to 
in a perspectiy of plurality of 
bject before taking up the detailed 
tud f ! of them 
The multiplicity of iuthors makes 
for va ty of thought and expression 
t mit i I ! ! Tritnie cial pre judices 
ind f cour explicit icquaintance 
hip ith each topic The reviewer can 
uch for their authoritative standing 
be pe onall quainted ith most 
f hen 
By ( ( | SON In th ple 
i! lat Er f i easoned = § scl I 
re old how oul nterest id 
neern in lighting have grown witl 
the t Radiations a simply ex 
pre ed and compared witl he <« 
taves fa pian \ wider appreciatior 
of the principles of light in its several 
field : ugeested. One is made cor 
of the great inprospe ed fu 
ire and of the need of more achieve 
ments In reviewing the evolution of 
illumination we may think ou 
wn achievements wonderful, but let 
1 beware lest our successors be able 
t sa of u Illumination had they 
but 1 nsigh much light, but little 
or The reader is introduced into 
re reasons for lighting in ndustry 
nd f treet traffic safety. Good pho 
toe pt llustrate the latter story 
h [ won, f ne , tf fl 
I> | \\ | WaLs! Introduction to 
the t nee of waves and vibratior 
it physical equivalent of light and 
the explicit designations of ole 
quantity brightness eta rhe ne¢ Ss 
ements of candle-powe nd t} 
harting thereof contain short 
its, notably the Russell angles fi 
determining the quantity of light fror 
polar diagram, Some readers may be 
inable to follow an occasional bit of 
mple mathematics but cannot fail to 
find good references in tables of color 


temperatures 


ics. By W. J. Jones 


readable 


exposition of the perform 
ine of various materials used to 
transfer heat into light. Those inter- 
ested in the characteristics of fila 
ment lamps will enjoy the discussions 
of the reasons why the modern lamp is 
made as it is. This chapter should be 
read by all persons dealing in incan 
descent lamps including fixture de- 
signers and decorators. Tabulations of 
lamp efficiencies, life and light output, 
temperature and color transmissions of 
bulbs, would seem to be useful for 
ready reference 
} ter ] Gas mps and heir Char 
ristics. By F. ( Smitu. Perhaps this 
chapter possesses the least applicable 
information but it is a good expo 


sition of engineering principles 


ing on the performance of gas burners 
and mantles. Particularly valuable are 
data on the distribution of radiation 
from mantle burners and some ex 
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Inspection Microscope 
Designed for rapid inspection of pa 
the Gaertner Scientific 


128” Pocket 


etc., 
“Mi 
is provided with self-contained illumina 


per, metal, 


( orp "s new Microscope 


tion in the form of a standard fountain 
pen flash-light, and is especially adapted 
for the inspection of flat surfaces, as 


it may be removed and replaced without 





refocusing consists 


The optical 


system 


of two achromatic objectives and = an 
furnish four 


depending on 


chromatic which 


different 


eveprece, 
magnifications, 


their use and position: 


1.2 mm 

t 65 2.5 mm 

i >b iT SO 1.8 mm 

>b sa x 105 1.2mm 

Magnifications of 75*&, 120, 145 
ind 195 ean be obtained with the ad 
dition of an extension tube. Both the 


microscope and = flash-light can be_ re 
moved from the housing for separate 
use. A solid mounting, however, is rec 
ommended for all magnifications except 
the lowest. 


Universal Quartz Spectrometer and Monochromato: 


This new apparatus, the Gaertner Sci 


entific Corp.’s “L-234-H'T,” is said to 
be an instrument of exceptionaily high 
transmission and spectral purity, for 


use as a wavelength spectrometer or 
monochromator for a spectrum range of 
0.185 mu in the ultra-violet to 2500 mu 
in the infra-red. ‘The flat spiral dial (as 
the Gaertner 


trometer) has an equivalent scale length 


used in wavelength spec 










of 2.4m. with almost equal divisions over 


the The exit slit can be 
replaced by the camera attachment illus 
trated at the right to provide a spectro 
graph capable of photographing wide 
stretches of any part of the spectrum 
without doubling. The with 
movable arm is said to make _ possible 
desirable whereas the 
need for a fixed arm type is seldom im 
perative. The optical system being re 
the light 


entire scale. 


design one 


many features, 


versible, one can mount source 





Inspection Polari: 


Phe 


nounces a 


Gaertner Scientit 
Strain In 


designed 


new 
scope especially 
strain testing unit of 


lass 


ity to accommodate plates l 


ing 5” diam. of any lengt 
ind flasks up to I-gal. cay 
ing 454 Ibs., it collapses 


1314” to fit a regular bri 


when set up it has an 
of 10144” and a length of 
tains, attached by snap t 


for cleaning or 


tions where they are 


be removed 
not re 
concave mirror provides 
field thro 
inalvzing eyepiece and a 
The light enters through 

it the back 
by any convenient light sour 
light. Internal 
strong differences in light ir 


which is viewed 


which may be 


strains are 


by brilliant colored bands. .\ 


sample does not affect t 
ight through it 


the 


iccessory 


on either fixed or mo 


special condenset 


be provided where neither 


nor radiated object can be 


dispersing element is a ¢ 


(32 mm. high, face length 
component parts held — in 
tact. Objectives are quartz, 


design, 32 mm. aperture 
focal length; aperture rati 
2.00 Mu. Quartz parts are 


clarity and transparency be 
The jaws of both slits are 
steel and are closed by 


SDI 


to prevent possible injury. ‘I 


slit is given the curvature 
trum lines and the straight 
designed to prevent reflecti: 


beveled jaws. The objective: 


with ealibr 
length drun 
able arm 


having later 
pinion mot 


seale. To thi 


a quartz lar 
pile, bolometer, absorption 
scope slide, ete. The prism tal 


to travel at half the rate of 


irm. The telescope arm is 
nut which travels on a fixe 
which is fastened the flat 


length dial. A transparent ur 
with an engraved cross hair 
with an inclined fitte 
slide which permits viewin 
fluorescence of the glass wi 
lv radiating the eye. 


ocular 


; 


bracket wit 


tached spar! 
the luminous 


{ 











Voltage Regulator 
iirc a Siac pcan Met ca Surface Temperatures 








“| leveloped b Cre o.< Fiat 
Voltrol, developed by ‘The Aeme Ele \S +. The “Alnor” 
Mty Co., Comprises \ specially designed or 7 
iuto-transtormer to which the prunars pa Combination Pyrocon 
line voltage is supplied. | non-burning Surfaces Ideal for rolls, molds, 


contact mounted on a travelling arm ta plates, platens and 
plastic material tempe1 
atures. 

Write for bulletin 
4 Illinois Testing Laboratories, Inc 


142 W. Austin Ave Chicago, Iilinols 


} 
| 


each turn of the winding to supply the 
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Pliability Comparator 
Development of a quick and accurate 
ns of determining pliability of tex 


_thin papers and leathers, transpar Established 1910 
rappings, ete., is announced by the 





H. F. BYRAM 


on in clamp, dial rotated, reading 28 Bathgate PI. Newark, N.J 
en when sample touches gage; pro 
lure repeated against opposite gage: 
erage is pliability in one direction re 
rred to grain. Clamp is loosened, sam 


Smith-Taber Co. Operation: sample is 





desired secondary voltage: 0 to LBO volts 








The transformer and all connections are 


contained in oa ventilated steel case on 

















\ . ‘ which is mounted the regulating knob : min ’ 
: » turned 90° and two readings again 1 
. . : 43 \ voltmeter indicates the secondary volt 
<en. ‘To determine elastic properties, ' rweouw | ; 
ect procedures involving time factors ive adjustment. One tumbler switeh con ission f } 
followed. The Pliability Comparator trols the prinary voltage; inother would ee! fund : ; 
ns also to determine “softness” a changes the seconaary voltage from high Poa nsive kn ed 
bce ; ; ae | ne. I nd the | in 
mplex function of various quantitative to low range. Regulation is claimed = to minatit onainne 
qualitative properties. be accurate to O35 volt choolboy tuld and he 
tol of | ht 
mont i ition f ht a 
ind quantit ‘ eft f id 
Color Comparator eT ae, See or 
: : ‘ ? natu | nad 
Increasing use of colored materials in to the red, blue, and green regions. When terior Ie t | 
lustry creates need for quantitative these readings are identical for two sam ently te , +} 
thods of reproducing colors. ‘The com ples, the samples are identical in hue, that probler 
‘ity of the problem results from the saturation, and brilliance; and will mateh 
t that color stimulus reaching the eye under any conditions of lighting when By T TT” MacG MI 
summation of many factors which viewed by reflected light. An optic il svs too ist for yme tw d 
eye has no power to differentiate. tem has been devised which eliminates f text ‘ I I 
lhe most complete scientific method of the “direction-of-light” and the “glare” egy fl eerie Ant 
ir analysis consists in surveying the errors. In operation, the instrument. is detai practised ir 
tire visible spectrum and measuning set up and calibrated with a magnesium ollege ‘orhay t} te i 
intensity of each frequency in the oxide sample over the viewing iperture: rap! would i 
. a . . : " uv} ile , 
mplex waveform in the same manner shunts are set to vive standard deflection : in ditke Had 
wave analyzers are used at low fre- for each filter The sample is then permitted ma ! nst t 
encies. Complete analysis, while essen- placed over the aperture and the three ild undoubted } ‘ een de 
. peci t} f 
I ( H I ! 
1, “ei 
the a butior 
, at 4 id ! t Hi 
| —— 
> \ ' examplé f 
: ne tig } 
| ’ t f ! 1 
| +? iff nt | 
—— nt ' nable r 
rise ! { io 
‘ ‘ ! ‘ t t ‘ ! 
j } tion f flu rr j 
| f juipment. | nad 
tie rive nee 
} th ner j " 
1 ‘ ild have } | 1 f 
t r but } ' } 
te? tj of reflect 
g ered. Tab fd , 
ening t he pea ! ind 
——————— ied filament type Jl na 
referene 
l¢ ° ° » P P . nee . z | Chapter VIl 
lal for standardization, is relatively cost- readings taken. The Color Comparator | 7.00 ut By A BOR pA 
ind complicated when considered for can be used also to measure the opacity nterest to the arch t More 
he shop. The engineering firm of Barss, of paper, the method of the Institute of | plete treatise hould be read ‘ 
Knobel & Young have evolved a simpli- Paper Chemists being followed. No am- | FS ctr 4 Ie sai? — rs ‘ ahd 
j q : : : p mm ° ‘ cals, 0 ears 0 in 
cation of the analyzer principle; and plifiers are required. The scale is wide | classes of decorative chtiy 
‘he General Radio Co. is manufacturing — and open, permitting determination of | cluded in the outdoor field of fi 
‘as “Type 725-A Color Comparator.” — small color differences. A voltage regu- | red hee eo Bia aie apy Aes it 
) es ° ‘ . ° ° ° . . izhting he ‘ ipte pre 
Reflection is measured in three fre- lator is built into the instrument, which Sra an ei Wk etnies bat 
jueney bands selected from the complex is entirely operated from = a-c. mains subject 
veform by filters. The sample is placed Power consumption, 75 watts; dimen- — | Chapter 1 ru ' By 
ver Batis S ae ‘ ' ov o" CoLgun \ brief hist: f ed 
er the viewing aperture and milliam- — sions, 16” 12” % 12”; net weight, 40 i tiviaunettucm: ‘data ian tha. expend 
eter dings obtained corresponding — Ibs. tures in a typical industrial city whe 
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protectior and ifet SO! ren I 
ure eT or l mat ontrol ind 

I ting feat nd ¢ funda 
mental con el! on pelare ind 
ibi The issil ition sf t t ! 
der the | tish tandard pe ficatior 
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letai { treet hting I Sheff d 

Birminghar nd ect ! Londot 
wi ie it tir t rip I 
not d lat f res] dit 
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4 ’ I H. \\ rh ithor 
d l es the \ mportant etlfect 
of light and ! n a dent ipo! 
fatigue nd 1} rod tion Con 
? nts on vi lit I int ni 

f if tior opt 1 hy 
’ i , is t th humatr 
H. H (7.1)-B- 


Practice (Tech- 


Technical-Vhysical 
Praktikum). 13 


nisch-physikalisches 
\ & W Kock. Verl Juli 
‘1.68 ‘ 


' 24. Clo » 4 X 


‘) N 


uction mate 


surement 
oted to heating, for 
i radiation 
undet 
investigation 


idiators et 


determination 
emperature 
ceonditior the 
viven off by ! 
suren 


of pressure 


ents there 


penet 
tion of sul 
uo tnt rit 
ent by ] ssure drop in pipes, in id 
vy rubber and cork 
t non accoustl meas- 
oncerned 


iterials, carried 


orption ot Vat 


Sample 


ous m 


The treatment 3d tinctive in th 
start With the 
oretical bases and con 
develop the partk 


ceptions and then 
] methods 


ement 


Objektive Photometrie. By Rupott 

Julius Springer, Berlin, 1935. Paper, 
inches, 193 pages. Price 19 RM 
book has a distinctly prac 
is to describe those 
most useful and 
the enginee! 
light by 


6 x9le 
This little 
tical 11m 
instruments which are 
available for 
asion to measure 


which 


most readily 


who has oct 


objective methods. The rapid increase 
n the use of physical “photometers” in 
routine measurements makes the vol- 


ime timely. The title is somewhat mis- 
ading since the book does not pretend 
adequate discussion of the 
photometry. In fact, one 
that the photometric sig 
the measurements made by 


to Blve an 
principles of 
might wish 
nificance of 


the various instruments were set forth 
more clearly 
In general, then, the work is not an 


rather a read- 
present status 


exhaustive treatise but 
able exposition of the 
of instruments in this fleld. The survey 
of the various classes of apparatus 
sensitive to light (thermoelements, 
bolometers, photocells, photo-resis- 
tances and _ sperrschicht-elements or 
blockinglayer cells) and the auxiliary 
electrical and optical devices used with 
them will be helpful to those who have 
to choose equipment for particular 
purposes This usefulness is made 
greater by the specific references to 
types of apparatus which are commer- 


cially available. Naturally, the instru- 
ments specifically mentioned are in 
large part German, but the leading 


manufacturers in other countries are 
not entirely overlooked. 

The work is well illustrated, having 
140 figures. The typography and gen- 
eral make-up are excellent. 


E. C. Critrenven (7.1)-B- 
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Universal Tester 

\ new 
for paper, cordage, light 
ind other flat 
to the line of the 
ment Co 


universal tensile strength tester 
rubber, 
materials has added 
Amthor Testing Instru 
Conforming to 


MW ire, 


been 









standard specifications, the 
machine operates on the pen 
dulum principle Elongation 
tests are made simultaneous 
ly with tensile strength tests 
There are two quadrant 
one tor load, the 
other for elongation. A 


straight vertical scale is pro 


scales: 


for rubber elongation 
The 


two 


vided 





load seale has 

graduations 
which are made to 
specifications: one 
entire 
capacity of th 
hile the 


covers” the 


scale, wv 


lower range gi es 


finer readings for 
delicate 
The 


motor driven, 


materials 
machine is 
with 
variable speeds ot 
the pulling clamps 
which are stand 
ard for materials. Clamps for 
paper, light 
ire interchangeable and may be adjusted 


various 


cordage, rubber, wire, etc 


to the desired clamp distances. Limit 
stops are automatic. A floor model with 
cabinet, and a bench model, are avail 


ible 


Universal Impact Tester 
Said to be “the most universal of all 


impact testers built,” this new machine 


brought out by Riehle Testing Machine 
Div., American Machine & Metals, Inc., 


is always ready 
for either a 
Charpy or an 
test—no ex 
ham 
renewal 


Izod 
change of 
mers or 
being 
TRIS 


made 


f anvils 
necessary. 
has been 
possible by a 
combination ham 
novel de 
profile 


mer of 
sign: its 
and shape enable 
it to pass with 
unple clearance 
the Izod anvil 
(the hammer is 
split for this pur 
pose) and_ also 
the Charpy an 
vils, so that the 
only conversion 
necessary when 
changing from 
one test to the 
other is to replace the striking edge in 
the hammer. Mountings and measure- 
ments are such that in vertical balance 
of the pendulum hammer the point of 
the Charpy or Izod striking edge just 
touches the inserted Charpy or Izod 
specimen at the proper distance in rela- 
tion to the anvils. The standard Charpy 
10x10 mm. specimen tested on a 40 mm. 
span rests on the horizontal supports 
which hold it in place on the anvils, is 
placed on the anvil with the notch away 
from the striking edge and directly on 





with it. Anvil bloc 
sizes up to 380x380 mm 
span may be had 
specimen is clamped ir 
to the base of the m 
notch toward the striking 
with the top of the vise 


line 


Photoe 


22 mm. above top of hol 
220 ft.-lbs. the pendulun 


starting position of about 
tical; for 110 ft.-lbs. to 
horizontal. ‘The pendulun 
pended on “high-grade | 
very small 
thin in 
minimize 
ination of energy 
the machine . 


diameter enti: 
ind is the plane 
windage drag. ( 
absorbir 
itself is Sale 
iccomplished. The anvil ef 
pendent on the foundatir 
stress on conformity to 


and international standar 


Time Control 
The Walser Automatic ‘J 


nounces two new models 


larly for short time inter 
59 LA” (Fig. 1) is provi 
levers, one of which fixes 
terval and the other simulta 


the switch and starts the 
ism. The timing 
nently set or readjusted at 
the type familiarly known 


lever n 


sa 
C ® 





aC 





er timer.” Stock timing ra 


max.; Others up to 9-minut 
silver contact 


is of type; 


standard but 


double-throw is 
supplied 
timer so wired. This timer is 
two-heat 


The No 


with single pole ce 


household applian 
1LOLC, entirely ne 








Fig. 2 d 


demand for a_ switch-equipp 
lever timer of short time rang 
eration is simple, the switch-s 
starting lever being also the t 
lever. The timing interval de] 
the distance of the lever throw 
ing ranges: 5 minute max. an 
ute min.; and 50 sec. max. to 
A bell clapper is provided 
quired for signaling the end 
ing interval. 








SINngit 


Its 0} 


setting 


iS upol 
t 


vo tin 
~ mun 


2° OMIT 
c, min 


-tric Reflection Meter 



















Photoe 


ae wv Dr. B. Lange of the 
Pg Im Institute, an instrument 
e determination of “whiteness,” of 
by itz & Bauer, Inc., is dis 

, tinguished by a com 
bination element (Fig 

1) wherein a central 

light-source and an 

7 innular self-generat 


ing 
ways in fixed 
to each other and 
to the surface of 


photocell are al 
relation 


the specimen, so 
that the photocell 


bears a 





output 
relation to the property 
rement. In addition to reflection 
rerents, colorimetric analyses may 
de with the aid of filters supplied 
outfit (Fig. 2) which includes a 
output, a 
a volt 


under 


for photocell 
battery, 


mmeter 


Edison storage 


® 
‘ 



















Fig. 2 
er for standardizing the light source, 
rheostets, a rectifier, dishes for 
surements on powders, and standard 
ind white plates for determina 
s of transmissivity and opacity. 
\lways ready for use with or without an 
ilable commercial source of electric 
ergy, the apparatus is said to 
the and 


meet 


uirements of ceramic other 


istries. 


Precision Water Gage 


\ self-contained electric water 


gage, 


d to supplant hook gages for measur 
g water level to 0.001 
eloped by 


ft., has been de 
Burt Scientific 
Laboratories in 
cooperation 
with engineers 
of the U. S. 
Forest Service 
The scale of the 
“Millipoint 
gage” is a stain 
less steel tape 
wound upon an 
insulated 
spool within the 
case, and con 
nected through 
a resistance, a 
milliammeter, 
and a switch to 
a 4% volt bat 
tery grounded 
‘o the case and thence to a ground con- 
ection in contact with the water, the 
eight of which is to be measured. To 
easure level, the tape is unwound, 
ring a plumb bob until its 
teel point makes contact with 


tine’ BR. C. 


brass 





thus lo 


tainless 


the water, closing circuit and causes 
the needle to jump. The tape is then 
read. Certainty of first contact in the 


water circuit is assured by sensitivity to 
0.00001 amp. ‘The tape on “Type 25 Mil 
lipoint Gage” is 25 ft 
nier reads to 0.001 ft 
in a Cast 
weighing 7 
mounting \ 
available 


ind the vel 
The unit is 
iluminum case LO”“xX7"x6 
Ibs., for helt 


lengths ire 


long, 


house a 


either wall or 


irlous 


{ Lyre 


Surface Temperature Checker 
self 


el Thi 


Rapid in operation and entirely 


contained, the new “Type WP” 


perature Indicator offered by Schweitzer 
& Conrad, Ine., is a portable thermo 
pyrometer ot 


electric lance form, cali 





brated to indicate the difference between 
the temperature of the tip junction and 
that of the reference junction —the latter 


always being the ambient temperature, 


so that readings are 
herent external 
effects, thus the instrument 
especially suitable for checking te mpera 


representative of in 


and not. of heating 


rendering 


tures of buses, transformers, motors, et« 


Insulated handle and guard 


on 23-kv 


permut use 


system equipment 


Circuit Tester 


Portable (27 Ibs.), self-contained and 
for industrial 


master 


designed electricians, field 


mechanics, building 
inspectors, ete., the Leonard 


Co.'s “Model 3-DA” cir 


engineers, 
equipment 
Klec. Mfg 


new 





cuit tester is adapted to measuring cur 


rents and voltages in circuits 100 h-p., 


250 amp. a.c., 300 amp. d.c., 600 
voits. The set is “not just a box of loose 
parts” but a planned assembly with 


shunts, resistors, etc., concealed and per 
manently connected; cadmium-plated 
switching mechanism; compartment for 
tachometer, leads, etc.; 4-scale voltmeter; 
3-seale a-c.-d-c. ammeter, etc 


MANUFACTURERS’ 
NEW LITERATURE 


In this department we list each month the printed 
matter issued by manufacturers Uniess otherwise 
noted, any of the items Iisted may be secured free 
upon application to the issuing firm. Manufacturers who 
have not yet sent in thelr printed matter are Invited 
to do so 
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max Controller, he title of Cat 
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Ste n A lelphia 
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( i Thickness Measures, 
f 


Gages and Dial Micrometers of 





Ame Co., % tham, Ma are be it 
f lustrated by full ze phot 
pl n an &-page bulletin 
( Diaphragm Valves. Dulletin No 
( lve pecifi« tion ind e1 nee! 
! dat or Ta diaphragn ily 
en chart iv valve capacit data 
i make precise election 
} tole 
6 Boyle Velometer, Bulletin c2let 
dé b tt instrument whl 
tan neous direct readi! iir velo 
eter | nois Testing Labs In 
120 North La Salle St., Chicago, Il 
( 7 BEileetric Control. 
Leaflet lustrate M and 
MRR elect temperature contro 
I ( NOw Hartford N 
York 
( S Wire Measuring Gage. A I ord 
! r ro consist of i Federa 
Nl j 195 eontinuou in ilated Vine 
iring ( nd a pecia Foxboro 
ler rederal Product Corp 
lence R. J 
239 General Radio Experimenter. 
The ! j @ ent issue of the ’ 
” r (June ind July 19385) are very 
resting The June 1 us devoted 
\ | ‘ of Twenty Yea ( 
re n Communication KFrequen 
Me irement The July ssue de 
ribe Wide-Range Transformers and 
best Ire pene Oscillators General 
Radio Co 0 State St., Cambridge \ 
M 
( 10 Microscope Accessories. 45-pac: 
| veri microscope objective 
evepler impliplans pe 
ct monocular eyepiece hold 
binocular eyepiece holders and 
bods ib condensers camera 
i ! ‘ ittachable mechatr 
‘ micrometer discs, micron 
eter evepiece tage micromete! 
( nting chambers haemacytometers 
| hards-Roope tangent meter, object 
li cover gla es, slide boxe Suter 
thread irrie? ind textile cro e¢ 
tion mount Bausch «&€ Lomb Optical 
Co Roc ter, N. ¥ 


C241 Johansson Gage Blocks. Carta 
ie No. 11 1 36-pawkze eatalogue de 


bing the various standard set \ 
ible list the ndividual tandard size 
i block I dad Motor Co., Johans 
yn Div., 3674 Schaefer Road, Dearbor! 
Mich 
C242 Impact Tester. 4-pas bulletir 
ak ribes combination Izod, Char} 
ind Tension Impact Teste! 110 ind 
) ft-lb capacitic Riehle resting 
Machir Div I American M hit «& 
M i It | Molin 11] 
( (2 Radio Servicing Instruments. 
‘ Sheet No a crive price on 
Ml ter Unit resters d-« voltmeter! 
olt te! ] rmetel! nd ! 
t { | n ! 
, i ‘ , ane 
et ‘I ett I trie lt 
( Lelutttor Ohio 
i} Paper Testing Instruments. | 
ati le bye t hie fo Vint 
t p { — ' 
t teste nd paper hard 
! teste! kt rues It is West 
th St New Y« N. ¥ 
( H Alnor Temperature Measuring 
Instruments. | page leaflet lustrat 
nd describin;s the complete py 
rometer line of the Illino Testing 
Laboratories Inc., 420 North La Sal 
St «"} igo, Ill 
C246 Direet Reading Brinell Machine. 
Leaflet illustrates this new develop 
ment f the Detroit Testing Machine 


Co 137 Trumbull Ave., Detroit, Micl 


C247 Speectrophotometer Assemblies. 





] etir Supplement lustrate 
ni lly the spectrophotometet 
‘ blic for the determination § of 
orption oefficients and reflectivity 
Gaertner Scientific Corp 1201 Wright 


nd Ave Chicago, I] 

C248 Pyrometer Records in both ¢ olor 
and Number. Bulletin gives an actual 
e re rd fron i 4-record potentiom 
ete recorde! Foxboro Co., Foxboro 
Hygrometers and Psychrom- 
bulletin 6042 covers the 


eters, 2 page 
Mason Form Hygrometer, Humidiguide 
ind slin psychrometer. Taylor Instru 


nent Cos., Rochester, N. ¥ 

Radio Service Instruments. 16 
rdvanced 1936 models are illustrated 
by condensed catalogue inserts. Hickok 
KMlectrical Instrument © 10514 Dupont 
Ave Cleveland, O} 
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Pocket 
a G 


R-f. and A-f. Oscillator 


\ built-in output distin 
guishes the new “OS7” Oscillator brought 
out by The Hickok Elec 
ind is said to be one of eight exclusive 


indicator 
Instrument Co 


features, others being: practicability ot 


ilignment ind = check; 


stave 1y stave 





direct-reading dial to 40 Me.; inclusion 


of a variable a-f. signal generator; a r-f. 
corrector said to assure extreme preci 
sion of calibration and to permit accu 
rate selectivity measurements; the cir 
cuit equivalent of five tubes; 
tinuously variable in two ranges from 


0.1 microvolt to 0.1 volt; output 


output con 


indicator automatically connected into 


receiver at proper circuit 


Portable Balance 


lo meet the demand for a_small 
capacity scale of such low cost that it 
can be supplied in quantities to travel 
Ing men or to numerous men In one 


establishment, the Chemical Publishing 





Co. has brought out the Bennett (‘I 

carry-It”) Balance which has a capacity 
of 100 g. and a sensitivity of 0.01 g. Its 
length is approx. 12”; its weight <1 Ib. 
Features: alloy steel knife-edge and 
, irrest; no loose 


igate bearing: beam 


weights; can be carried in a coat pocket. 





BOYLE 
VELOMETER 


Instantaneous 
Direct Reading 
Air Velocity 
Meter 
°20-feet to 6000-feet 
per minute 
Write for Bulletin 


Illinois Testing 
Laboratories 


Incorporated 
142 W. Austin Avenue 
Chicago. IIlinols 

















































Speed-regulating 

\ new unit method 
ing, and shipping spee 
tors for large a-« 
which saves as mucl 
previously required, 
stallation work, is 
General Electric Co 
boxes for each drive 
being supplied sepal 
in a tan-cooled sheet-ini 


tL convenient terminal 


1) 
side. Positive 
grids 
wired at the 


ventilati 
necessary The 
factor 
motor speed characteri 
marked terminals are cor 
up with those on the cor 
are shipped completely 
no additional racks 
quired. They are 
assembled should conditi 
them to be. The noisele 
ites only when the drive 


Spectrogram Com 
\ new 


microscope 


comparator of 
tvpe inno 
Scientific Cory 


was especially 


Gaertner 
designed 
ments on spectrogram | 
‘x10 ine 
head = permit 
vernier to O.OOL mm. 
vecuracy of the micromet« 
vided). Magnifications of 
iallable by means of the 


plates up to 


micrometer 


ind two evepleces | 
microscope. \ plane mirr 


nation is attached bene 


Phantom Loads 
The States Co. 


series of phantom loads: 


inno 
signed for regular watt] 
ing, and “Type FD” for 

extended duty cycles, as it 
testing. Both are built ir 
capacity ; Py pe F also ir 
itv. Thev are said to ¢ 





form and 
weight especially in the 1 
a duty cevele sufficient 1 
test period. There are 13 
for the 25 amp. loads and 


wave comp 


50-amp. step for the 50 
series parallel switch include 
mary circuit affords simple 
duces liability of wrong < 
makes possible a compact 
with all connections on 


load 


CL5l Vacuum-Tube Voltmeter 




















































Stors ing-ti Recorder 
W ing time d = 14030-A is an 8-pavze Engineerit Ay 
. yr use With resistance weld S plication  Bulletir nd contair 

: nd other fractional-second = cSsume ot : 
. . . nt th i? } ! j 
re ha applications, the General ~ trument ( h-d3r : ( 
new “Cycle Recorder” re ao Wank Ainetin ih oy : : 
paper tape, the a-c. cycles C252 Jet Pipe Regulator. 
of current flow. It com No. 100 discusses the Askar 
' equency-responsive element, aa . ete fr the or 
chanism, paper-tape drive, ve i the regvulatir nde! 
ipe supply. The frequency ' C258 Bleetric Temperature Control 
lement is a polarized reed 4-paxe folder trate eve 
mncircling “oil t; » Por trol types as we 
encircling col ipped for motor valve Wilbin Instru ! 
r | or 5 amps., although a 10 Fast 34th St.. New ¥ kN Y¥ 
 & { Industrial Thermometers. 
etin No | | ( ‘ 
! fiat ! 1 
I id 
vood back t) 
t | ‘ 
Line ind mereul 
Taglinbue Mf3 ( | 
Aye Brooklyt N. ¥ 
Se Resistance Bridge. 
tractive f ey ‘ t} 
are of equal value, and spring calibrated ind R ’ ohh W 
: tor tesist ce Brida { 
so that its load-deflection rate is directly Muter Ci v . South i \ 
proportional to differential. Consequent Chicago, I 
ly; piston movement under the action of C2 ae ombustion Control for Boilers 
ator the two variable pressures is a direct ee ai pape he Peg bast 
measure of the difference between them cu 7 nd t) 
Straight-line mechanism produces a mag of boils \ 1 ft 
nification of 6X. User can place the tan: ‘ t} lifferer ‘ 
Fic. 1 zero at any point on the seal (With essentia 
6 = ‘ 1 
zero at center, differential pressures are ontro yste a 
olt coil can be obtained if desired. recorded on either side.) Interchangable b poe a ti it { ; 
recording device is inkless: a stylus — pistons and springs give practically any 6 applied to vart Lent ge ri 
rried by the vibrating reed presses pressure range desired neering’ ¢ 0 DD ‘ 
vhtly on the moving strip of extremely Chica I 
) paper under which rotates a graph C257 Stiffness mates. Bu ! 
all TT ya) ve > 2 . . . le rib the i | ! 
roll. he record can be read from Flow-rate Indicator htAl . ' f 20) 
ther side of the chart. A’ small a-c. : te ; ; : hending mom«e de 
For indicating instantaneous rate of for light sheet al 
flow of liquids and = gases in’ indus Testing Machi ( 
WANA trial applications where a conventional | hila felph t Pa : . 
} NWWAV\\W- VWW- y¥“— form of flowmeter seems eek a4 High Voltage eerreres ‘ 
7 etin No 1 cove } eve 
too costly, and where low of detector T) bulletir 
pressures and absence of pt e fl he ind t 
: fii, ———— WWV- —/—- W ater hammer, ete. per re Fins ye oy de “4 ; : 
mit the use of an ex ( 0 Centrifuge. t 
tremely simple device, | ted to the Chavant ‘t 
h | Hasl Tel ' ‘ 
4 Schutte & Koerting Co iB¢ Stel ei’ at St . 
— NW — PWV Sine vi A 
my Jobin it om Un C°O0 Thiekness of Cadmium nod Zine 
Tubular Case Rotame Deposits, Leaflet de bes the | 
ter.” Its) characteristics yneter used fot 
—= - f it | t 1 
WAM WWWws ——f\— are largely similar to né ae : 
‘ . yained, | tir rodu 
those of more elaborate iene St Newark. N. J 
A B o models (see Justruments, (961 Color Matching. 
— Lug. 1932, page 202; Dee. ibes the Telecolor ! 
Fig. 2 1933, pages 222-225; Se euieeake” memiilell 
: ’ , April 1935, page 107; dye ff inl vit 
otor drives graphite roll and feeds re | pte pee aw t, R. 1 
; ee : ; May 1935, page 136) but Corp., Pawtueke KR. | 
ding tape. The instrument, easily op in all lec b (126 Laboratory Clamps. 
A . : . ie s ng IOXES e ‘ ‘ : 
erated and sturdily built for field use, es a eed foldet lustrate : 
measures 5lex714 "x74". Fig, 2 shows tween the inner tapere¢ f 1 d stair 
, =. * « _/« rare Pee glass tube and the slotted } ptior ‘ t 
\) four records of an inexperienced a a adi lll ae im and inet dst 
9 . . ° = 3 we 0) Ca ) = 
welder’s work, (B) four of a skilled >.“ said ' ary | 1 ; 
n’s and (C) fou f ldi tightened or re-packed wo, I 
« 0 0 t 2 “or é a o - 
" e \ 3 r ‘ we aE tua without taking down the C282 Industrial Crimes, Case No ; 
Ine equipped with electronic control. sitions meee Sizes 1” Small booklet ve Leu here 1 
en ais assemply. . MZES | ; . p 3 ; ~ { ‘ 
to 4” are available. Fit Scaee : it of ' ' 
Piston Type Differential ee eee Seen on. cee vis ay + tialimlatal 
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C?!64 Densitometers, List | 


Pressure Recorder ets special). Screwed Densitometers. 1.\s' 





Designed along the lines of an engine connections. standard; tens-Bechsteir 
licator, a new type of recorder devel flanges to order eters for me iri? I 
ed by the Bacharach Industrial In : l +, Se tredh j PM eigen non el 
rument Co, for measuring rapidly fluc : Pes FE Van Dam St.. New Yo 
1) ting differential pressures consists Sand Strength Tester C2 Balancing Machines. 
essentially of cylinder, lapyted piston, \ high dry sand strength accessor hes nex bes 1 H } , 
eal spring and recording drum. ‘The for “Type C.P.” Universal Sand Strength heccatehe aaa : 
ter . iy be rotated by the mechanism Machine (see Instruments, March 1935, rotatir or . | M 
— ee ere lng glee gs “A oe es C266 Temperature « ontroler, ‘ 
. Be driven by a spring wound clock. ing the d¥y strength of unusual molding price for the Amer n Pre ! 
\vailat chart speed ranges: 7 to 72 sand mixtures Capacity 300 Ibs./in.2, dry sponte ‘ ry loan \ her ft Hear 
p _ 10 to 100 ft./min., 150 to 450 compression and 220 Ibs. dry shear, suf “C267 W ahaha airtel tlotinn MM 
"in, Four intermediate speeds within ficient to break specimens made from B12, B13, B14, B15 and Bit , 
Design is such that the unit sand mixtures that possess exceedingly Rigi ole pages ; a ss 
icting against each piston side high dry strength an ee ; ; 
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65 Flowmeter, Cat f LOZ8SA 





hes thie (CCentrimo-x flowl eTe?r wh 
ntegrate first nd then measur¢ floy 
Leeds & Northrup Compar 1901 Star 
r Ave Philadelphia, a 
(269 Capacitors. Bulleti: ( \ H 
per | GEA-77H discusse mprove 
nt f power f t Bulletis nelude 
' i d , 
] f,ene! I ( I 
tad J 
( 0 Radio Parts Reference Book. 
A 92-page parts catalogue with tech 
il information for the radio ery 
man and dealer |} just been ued 
by the RCA Mf Co., Camder N J 
for selective distributior h iz} 
vVholesa RCA radio and par distril 
it s. In it listed al of the nu 
erous radio replacement part ind 
ilty apparat vith their elect 
ind mechar il har te t nd 
| ficat ns that the ry emal 
i et ill th ni mat n | need 
m a part r piece f apparatu it a 
lance A rticularl iseful f ture 
the inclusior n ext ist ely er 
ndex 1 nart i the rtant re 
placement part fo e RCA Victor 
radio recei I ind th cm respondin 
model of tl General Electr Gray 
bar and Westing e Companie vit} 
toct number nd price lor handy 
reter 1 tlh iten Ove! | ’ +} 
cat if f ndexed and cro 
dexed. Ite ntended fi ! to the 
public ar hown with reta t price 
that th y ‘ h ld to the 1 
tomer d t from th ital ie if de 
red 
_ C271 The Askania Jetpipe. 16-pag 
bulletin 103, of the American Askar 
! 160 South Michigan Ave CO} 
Ve ( 1 on the Jet é nti 
! 6, presented ir rT ! nd ar 
ver styl] 


C272 Multiple Pen Recorder. C 
4057 describes t} Autelco multiple pen 


recorder f rdir tir 
number nd yuence of é 
I echan { ] } ra ms Aut I 





(273 Portable Tensile and Bend Test- 
ing Machine, Folder lists advantages 
( ing the machine and necessar 





iperating nstructions. Air Reduct 
Sale Co Lincoln Bldg., New Yorl 
C274 Thwing’s Foundry Visitor. Th: 
second issue of this house organ issued 
by the Thwing Instrument Co., 3339 
Lancaster Ave Philadelphia Pa i 


devoted to the foundry of the Textil 
Machine Works, Reading, Pa. 

C275 Adjustable Orifice, Bulletin 14 
characteristics of 


4 pages, gives the 





Railey adjustable orifice Distinctive 
features and construction details are 
covered. Bailey Meter Co 1050 Tvan 


Cleveland, Ohio 


Be - 


hoe Rd., 
i6 Air Operated Controllers. Cata 
hand 


z 0, S900, f-page booklet 

ymely arranged and printed describes 
the Browr Air-o-line controllers f 
temperatur pressure, flow and liquid 
level. Brown Instrument Co., Philadel! 
} Pa 

C277 Air-Operated Combustion Con- 
trol, A 32-page bulletin entitled Air 
Operated Combustion Control” and 
designated as No. 102, s being dis 
tributed by | é Meter Company 
Cleveland, Ohio. It describes a con 
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| ymbustion ntrol system which 
iutomat i! maintains steam pres- 
iré mbustion efficiency and furnace 
it cr 1 3s how the system ties in 
vitl the ompany Boiler Meter to 
toma 1] readjust fuel-air ratio 
eby n r nit mbustion econ- 
ind reducing furnac maintenance 
t i minimum Diagrams show how 
the tem may be applied to boilers 
200 h.p. up, fired with fuels in 
uspension r with stokers 


C278 Time Controls. Automatic Ten 


perature Control Company, 34 East 
Logan St Philadelphia, has published 
i 16-page manual, Catalog T-C, in 
wl h the ontrolling of time in con 


industrial operations and 
given omprehensive yet 
ondensed treatment Readers are 
1ided in their approach to the sub 
analysis of specific jobs to be 
performed. Choice of equipment from 
various types of instruments available 
thereby simplified 
C279 New Electric Eye. A 32-page 
let on this industrial development, 
with 30 diagrams, been published 
b Hugh H. Eby, In 2066 Hunting 
‘ark Ave., Philadelphia, Pa. This book- 
3 said to contain “a great deal of 


has 


new material on all types of electric 
lls It gives man helpful hints on 
idapting photocells to a wide variety 
I vor} It is sent free to electrical 
d industrial executives requesting it 
on ympany tationel! To all other 
the booklet is priced at 50c 


(720 


Improved Alum Treatment of 


Board Stock. Bulletin 709-A, 12-page 


nN t hows how some mills ire 
rovir cole iniformity of board 
idir it ‘ r-printing quality, by 
near f full utomatiec ontrol 
h hold 1H f stock delivered te 
the vat constant within +0.1 pH. Leeds 
A Northrup Co 1934 Stenton Ave 
I ladelphia, Pa 
C281 Dry Electrolytic Condensers. 
a : 


electrolytics, available in 200 
t and 450-volt ratings and in capaci 


ties of 2 to 16 mfd, and of approx. half 


the bulk of the ultra-compact units 
heretofore available, are described and 
listed in a bulletin dealing with i 


of recently added items. Aero 


vox Corporation, Brooklyn, N 


C282 Field Rheostats. Gulletir 


16 pages, illustrates and describes f 
S ind 138-in. diam ‘Vitrohm Pressed 
Stee] Plate Rheostats,”’ incorporating 


many new features, flexible in desigr 
and application to meet unusual re 
quirements with assemblies of stand 
ard parts. Ward Leonard Electric Co 
Mount Vernon, N. Y 

C283 Self-Checking, the Key to 
manent Precision is a 4-page booklet 
describing the “Little Laboratory,” 
29-range portable instrument ontain 





Per- 
le] 





ing its own standard cell Standard 
capacities of vacuum thermocouples 
ire also cataloged, and a 2-range milli 


voltmeter described 
eal Instrument Corp., 
St New York. N. Y 
C284 Comparators. Bulletin 1 
ribes recent designs Spectrogran 
comparator, Measuring microscope; 100 
mm. comparator. Considerable 
well as prices, are 
Scientific 


Chic: 


Rinfield Electri 


Il. 


2 Feed Water Regulators. Bull: 
tin No. 83, 16 pages, supersedes Bulletin 
Bailey Meter Co., 1050 Ivanho¢ 
toad, Cleveland, Ohio 
C286 Air Operated 
Bulletin No. 101, 16 describes 
ontrol systems. Data include: Princi 
ple of operation, accurate controllers 
1ir supply free-floating pilot valves 
selector valves provide manual control 
( sailey Meter Co 
1050 Ivanhoe Rd., Cleveland, Ohio 
C287 Automatic Valwes for Mixing 
Hot and Cold Liquids, Bulletin No. 258 
illustrates operation of valves for mix- 
ing hot and cold water and steam and 
water or other liquids. Powers Regu 
lator Co., 2720 Greenwood Ave., Chi- 
igo, Ill 
C288 
The Au 
ing articles 
measurements; Color 
not the heat, it’s the humidity; Typ« 
107 direct-reading variable inductor 
The September issue contains: An a 
yperated -coupled amplifier 
Decade condenser units. General Radio 
Co 30 State St., Cambridge A, Mas 








Process Control, 


pages 


t of users 





General Radio Experimenter. 
ist issue contains the follow 
New stroboscope for speed 
comparator; It’s 
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LAWSON MANUFACTURING CO 
PITTSBURGH, PA. 





Should the pilot light of a 
Lawson water heater become 
extinguished, a small piece 
Chace Thermostatic Bimetal 
becomes responsible for the 


Back cops 





automatic shutting off of 
the gas, a highly important 
duty — Chace Bimetal is 
unfailing in its service. 





Wherever automatic action 
is desired at change in 


- It’s NEW 

i" temperature, or wherever s I 

. 7 I nly practicall 

CHACE I automatic control of tem \ "MALE y 






perature is required, us¢ 


Shace The static Bimetal, 
Chace Thermostatic Bim« i SEND FOR CATALOG Ne 
low cost and no upkee 


" BIMETAL x" Sold i sl 3, strips a 
Yt bends with the nce hoes as FEDE RAL PRODUCT S CORP. 
| 1144 EDDY STREET, PROVIDENCE, R. ’. 


WwW. M. CHACE VALVE CO. DETROIT - CHICAGO - MUNCIE - CLEVELAND - NEW YORK 


14609 Beard Avenue + + + Detroit Mich 
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; Regulation RAYTHEON 
— ge for VOLTAGE REGULATO RS 
oil fire oiler Entirely Aut Negliqil 1 
For higher lee efficiency oo. ee. savion om onieaie 
' i 
nd Allied Industrie All other Applicatior ; 190 Willow Street Waltham, Mass 
H. A. BRASSERT AMERICAN ASKANIA AO DELIA PRODUCTS 
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AIR METERS coILs Pressure & Vacuum 
American Meter Co Resistance, Inductance, American Meter Co 
Bailey Meter Cc Special Bailey Meter Co 
George Sidney Binckley Genera! Electric Co Bristol Company 
Bristol Co General Radio Co Brown Instrument Co 
Brown Instrument Co Roller-Smith Co Continental Elec. C 
Foxboro Co Shalicross Mfg. Co Foxboro C< 
Pioneer Instrument Co Ward Leonard Elec. Co Pioneer Instrument Co 


Taylor Instrument Cos 


ALTIMETERS 


J. P. Friez & Sons, Inc 
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Taylor Instrument Cos 
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» Friez & Sons, Inc 


1 1. r In iment Cos 
AMMETERS—iIndicating 

General! Electric Co 

Gen Radio Co 
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Recording 
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Foxboro ( 
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CHRONOGRAPHS AND 
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General Electric 
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Co 
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Bristol Company 

Foxboro (« 

Pioneer Instrument Co 
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Brown Instrument Co 
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American Meter Co 

Foxboro Co 
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Brown Instrument Co 
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Wilbin Instrument Co 
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Bailey Meter Co 

Bristol Company 
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Foxboro Co 

Pioneer Instrument Co 

Westinghouse E. & M.¢ 
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Brown Instrument Co 

Foxboro Co 
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Wilbin Instrument Co 
Thermometer 

Bailey Meter Co 
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Foxboro Co 
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Wilbin Instrument Co. 
Time 

Bristol Company 

Brown Instrument Co. 

Foxboro Co 

J. P. Friez & Sons 
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Taylor Instrument Cos 

Wilbin Instrument Co. 
Vacuum 

Bailey Meter Co 
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Bristol Company 
Brown Instrument Co 
Continental Elec. C 
Foxboro Co 
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Taylor Instrument Cos. 
Valve—Motor-Operated 

Bristol Company 

Brown Instrument Co 

Foxboro Co 
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Taylor Instrument Cos 

Wilbin Instrument Co 
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Ward Leonard Elec. Co 
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Production 
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bo CONTROLLERS Tayl instrument Co \ 
ol Company Liquid Level W 
CYCLE COUNTERS American Meter Co Testi 
General Radio Co Bailey Meter Co G 
WW e E.& M.¢ Bristol Company \ 
I Instrument Cos Brown Instrument Co HOL 
DAMPERS Foxbero Co 
| K ( J. P. Friez & Sons, Inc ’ 
DEMAND METERS Pieneer Instrument Co 
Gas Taylor Instrument Cos. HUM N 
Foxboro (¢ Paper Thickness—Con- 
Electric: Indicating, Re- tinuous 
cording, Printing Thwing Instrument Co. : 
General Electric Co Pressure . 
WW ! ise FE. & M.( American Meter Co. 
DIMMERS Bailey Meter Co 1 
Ward Leonard Elec. Co Bristol Company Wi 
DIVIDING MACHINES Brown Instrument Co. 
Gaertner Scientific Corp Foxboro Co HUM 
DRAFT GAGES—See Gages Taylor Instrument Cos Wet & 
DYNAMOMETERS Pressure- Temperature ; 
General Electric Co Bailey Meter Co 
Kawson Elec. Inst. Co Bristol Company 
Weston Elec. Inst. Corp Brown Instrument Co 
EARTH CURRENT Foxboro Co | 
METERS Taylor Instrument Cos I 
Rawson Elec. Inst. Co Pressure & Vacuum r 
Roller-Smith Co Bailey Meter Co HYDR ‘ 
ELECTRIC TELEMETERS sristol Company ; 
—See Remote Metering Brown Instrument Co HYGR - 
Equipment Rain Br 
ELECTRIC WAVE J. P. Friez & Sons, Inc Fox 
FILTER SECTIONS Taylor Instrument Cos — 
General Radio Company Recording—Distance Tay 
ELECTRONIC METERS Bailey Meter ¢ 
General Electric Co Bristol Company ILLU M ETERS 
General Radio Co Brown Instrument Co W ¢ 
Rawson Elec. Inst. Co P. Friez & Sons, Inc. We 
Westinghouse E.& M.¢ Pioneer Instrument Co INDICA See 
FAULT FINDERS faylor Insti Cos INDUCT ES 
Roller-Smith Co Strain :' Ger 
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Ward Leonard Elec. Co Continental Elec. ¢ 1 | A 5 
FLASH & BURNING General Electric Co R 
POINT TESTERS laylor Instrument ¢ R 
Taylor Instrument Cos Volume “ Wes 
FLOW METERS American Meter Co 5 “ 
indicating Brown Instrument Co INSTR MEN TRAN 
Bailey Meter Co Foxboro Co PR nae 
George Sidney Binckley Wind i 
Brown Instrument Co Bristol Company t 
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Indicating & Recording Taylor Instrument Cos = ‘ 
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American Meter Co 
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MICROMETERS 
Gaertner Scientific Corp 
Testing Machines, Inc 


MICROSCOPES 
Biological 
Bausch & Lomb Opt. Co. 


Brinell 
Gaertner Scientific Corp. 
Testing Machines, Inc. 
Measuring 
Bausch & Lomb Opt. Co. 
Gaertner Scientific Corp. 
Metallographic 
Bausch & Ls 
Petrographical 
Bausch & Lomb Opt. Co 
MICROTOMES 
Bausch & Lomb Opt. Co. 
MILLIAMMETERS 
Bristol Company 
General Electric Co. 
General Radio Co 


mb Opt. Co. 


Rawson Elec. Inst. Co. 
Roller-Smith Co 

Westir e E.& M.Co 
Weston Elec. Inst. Corp. 


MILLIVOLTMETERS 
Bristol Company 
Brown Instrument Co. 
General Electric Co 
Rawson Elec. Inst. Co. 
Roller-Smith Co. 
Taylor Instrument Cos. 
Thwing instrument Co. 
Westir KE. & M.Co 
Weston Elec. Inst. Corp. 
MIRRORS 
Bausch & Lomb Opt. Co 
MODULATION METERS 
General Radio Co 
Westir e E.& M.Co 
Weston Elec. Inst. Corp. 
MOISTURE METERS 
MOTION RECORDERS 
Mechanical 
Bristol Company 
Foxboro Co 
MOTOR-GENERATORS 
Holtzer-Cabot Elec. @o. 
Ww ! 


f ise E.& M.Co 
MOTORS 
Special Fractional HP 
Holtzer-Cabot Elec. Co. 


Westir ise E.& M.Co 
Synchronous 

Holtzer-Cabot Ly lec. Co. 

We ! t & M.Co 


MOTOR STARTERS 
J. P. Friez & Sons, Ino. 
Roller-Smith Co 
Ward Leonard Elec. Co. 


Westir ise E.& M.Co 
MULTIMETERS 
Rawson Elec. Inst. Co. 


Shallcross Mfg. Co. 
MULTIPLE PEN 
RECORDERS 
Electrie Co 
Bristol Compan 
Foxboro ( " . 
MULTIPLIERS 
Genera! Electric Co. 
Roller-Smith Co 
Weston Elec. Inst. Corp. 
NOISE MEASURING 
SETS 


+ rs al Radio Co. 
e E.& M.Co 
OuNMETERS 
General Electric Co 
Rawson Elec. Inst. Co 
Roller-Smith Co 


Shallcross Mfg. Co 
Westinghouse E.& M.Co 
Weston Elec. Inst. Corp 


OIL TESTING 
APPARATUS 
J. P. Friez & Sons, Inc 
General Electric Co 
Taylor Instr “+ ¥ Cos. 
Westinghouse & M.Co 
ae RECORDERS 
J. P. Friez & Sons, Inc 
Roller Smith Co 
Electrical 
Bristol Company 
Brown Instrument Co 
Foxboro (<¢ 
Roller-Smith Co 
Taylor Instrument Cos 
Thwing Instrument Co 
OPTICAL FILTERS 
Fish-Schurman Corp. 
OPTICAL GLASS 
Fish-Schurman Corp 
OPTICAL PARTS 
Bausch & Lomb Opt. Co 
Gaertner Scientific Corp 
ORIFICE METERS 
Indicating & Recording 
American Meter Co. 
Bailey Meter Co 
George Sidney Binckley 
Brown Instrument Co 


Foxboro ( 

Taylor Instrument Cos. 
integrating 

American Meter Co 

Taylor Instrument Cos. 
ORIFICES, ADJUSTABLE 

American Meter Co 

Bailey Meter Co 
OSCILLATORS 


General Radio C 

Ww I eB. & M.¢ 

Weston Elec. Inst. Corp. 
OSCILLOGRAPHS 

General Electric Co 

General Radio ¢ 

Westinghouse E.& M.¢ 
Automatic 

Genera! Electric Co 

We r e E.& M.Co 


Cathode Ray 
General Electric Co 
General Radio Co 
Ww ng e E.& M.f 

PANTOGRAPHS 
Gaertner Scientific Corp 

PERISCOPES 
Gaertner Scientific Corp 

PERMEAMETERS 
General Electric C 

Puere- ELECTRIC ‘ceELLS 
Continental Elec 
Gener al Electric Co 
Kurman Electric Co 
Westingt e E.& M.Co 
Weston Elec. Inst. Corp 

PHOTO-ELECTRIC 
COLOR ANALYZERS 
General Electric Co 
ste eng 94 Co 

ting} e FE. & M.C 

PHOTO. ELECTRIC 

COLOR COM- 
PARATORS 
General Electric Co 
a wing Instrument Co 
tinghouse E.& M.Co 

PHOTOGRAPHIC EXPOS- 

URE METERS 
Westingt e E.& M.Co 
Weston Elec. Inst. Corp. 

PHOTOMETERS 

tausch & Lomb Opt. Co 
Gaertner Scientific Corp 

PHOTO-MICROGRAPHIC 

EQUIPMENT 
Bausch & Lamb Opt. Co 

PITOT TUBE METERS 
George Sidney Binckley 
Brown Instrument Co 
Foxboro Co 
J.P. Friez & Sons, _ Inc 
Pioneer Instrument Co 

PLANIMETERS 

Automatic Flow Record 
Brown Instrument Co 


rument Co 


Bailey Meter Co. 

Bristol Company 

Foxboro Co. 
Square Root 

George Sidney Binckley 

Foxboro Co 
POLARISCOPES 

Gaertner Scientific Corp 
POSITION RECORDERS 

frown Instrument Co. 

tristol Company 

Foxboro Co 

Taylor Instrument Cos. 
POTENTIOMETERS— 
Indicating 

Brown Instrument Co 

yeneral Electric Co 

Thwing Instrument Co 

Westinghouse E.& M.C 
Recording & Controlling 

Rrown Instrument Co 

Thwing Instrument Co 
POWER FACTOR METERS 

General Electric Co 

Roller-Smith Co 

Westinghouse E.& M.Co 

Weston Elec. Inst. Corp 
PRESSURE RECORDERS 

American Meter Co 

tailey Meter Co 

George Sidney Binckley 

Bristol Company 

Brown Instrument Co 

Foxboro Co 

Taylor Instrument Cos 
PRISMS 

Gaertner Scientific Corp 


PROCESS TIMING & 
SIGNALING IN- 
STRUMENTS 

Bristol Company 
Brown Instrument Co 
Foxboro Co 


Powers Regulator Co 
Taylor Instrument Cos. 
PROVERS 


American Meter Co. 


PSYCHROMETERS 


Recording 
Bristol] Company 
Brown Instrument Co 
Foxboro ¢ 
J. P. Friez & Sons, Inc 
Taylor Instrument Cos 
Sling 
J. P. Friez & Sons, Inc 


Taylor Instrument Cos 
PYROMETERS 
Optical 

Pyrometer Instrument C 
Radiation 

Indicating 

Brown Instrument Co 

Pyrometer Instrument Co 

Taylor Instrument Cos 

Thwing Instrument Co 

Recording 

Brown Instrument Co 

Pyrometer Instrument Co 

Taylor Instrument Cos 

Thwing Instrument Co 
Thermo-electric 

Immersion 

sristol Company 

Brown Instrument Co 

Foxboro Co 

Pyrometer Instrument Co 

Roller-Smith Co 

Taylor Instrument Cos 

Thwing Instrument Co 

Wilbin Instrument Co 

Indicating 

Bristol Company 

Brown Instrument Co 

Foxboro Co 

Taylor Instrument Cos 

Thwing Instrument Co 

Wilbin Instrument Co 

Recording and Controlling 

Bristo] Company 

Brown Instrument Co 

Foxboro Co 

Taylor Instrument Cos 

Thwing Instrument Co 

Wilbin Instrument Co 

Surface Contact 

Bristol Company 

Brown Instrument Co 

Pyrometer Instrument Co. 

Taylor Instrument Cos 

Thwing Instrument Co 
PYROMETER CALI- 

BRATING SETS 

Thwing Instrument Co 
RADIATION TUBES 

Pyrometer Instrument Co. 
RADIO FREQUENCY 

OSCILLATORS 

General Radio Company 
RADIO SET ANALYZERS 

Weston Elec. Inst. Corp. 
RADIO TEST PANELS 

st ull ‘ross Mfg. Co 





Weston Elec. Inst. Corp 
RADIO Ls CHECKERS 
Weston Elec. Inst. Corp. 

REGULATORS— See 
Controls 
RELAYS 
Electric 
J. P. Friez & Sons, Inc. 


General Electric Co 
Kurman Electric Co. 
Roller-Smith Co 
Ward-Leonard Elec. Co 
Westinghouse E.& M.Co. 
Weston Elec. Inst. Corp. 
Light Sensitive 
Kurman Electric Co 
Roller-Smith Co 


Westinghouse E.& M.Co. 

Weston Elec. Inst. Corp. 
Pneumatic 

Powers Regulator Co 


REMOTE METERING 
EQUIPMENT 
American Meter Co. 
tailey Meter Co 
Bristol Company 
Brown Instrument Co. 
yeneral Electric Co 
Pioneer Instrument Co 
Westinghouse E.& M.Co. 
RESISTORS 
General Radio Co 
Roller-Smith Co 
Shallcross Mfg. Co 
Ward Leonard Elec. Co 
Westinghouse E.& M.Co 
RETICLES 
Fish-Schurman Corp. 
RHEOSTATS 
General Radio Company 
Ward Leonard Elec. Co 
Westinghouse E.& M.Co. 
SACCHARIMETERS 
Taylor Instrument Cos. 
SCALES 
Gaertner Scientific Corp. 
Basis Weight 
Testing Machines, Inc. 
Thwing Instrument Co. 
Differential 
Thwing Instrument Co. 





Claud §, 





X-RAY INSPECTED « Pyrometer Tubes 


Gordon Co., Chicago — Cleveland — Indianapolis 
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SHUNT METERS 
Bristol Company 
Roller-Smith C 


SCRIBERS 
Ford M ( 
SHUNTS 
General Electric Co 
Rawson Elec. Inst. Co 
Roller-Smith Co 
Westinghouse E.& M.Co 
Weston Elec. Inst. Corp 
SIGNALING DEVICES— 
Automatic 
Bristol Co 
Zrown Instrument Co 
cata oe 
: r Friez & Sons, Inc 
»*ioneer Instrument Co 
SINE [BARS 
rd tor Cc 
SMOKE. "ALARMS 
Weston Elec. Inst. Corp. 


SPECIAL COILS 
Ward Leonard Elec. Co 
SPECIAL ELECTRICAL 
INSTRUMENTS 
Bristol Company 
Brown Instrument Co 
J. P. Friez & Sons, Inc 
General Electric Co 
General Radio Co 


Kurman Electric Co 
Pioneer Instrument Co 
Rawson Elec. Inst. Co 


Roller-Smith ¢ 
Shallcross Mfg. Co 
Thwing Instrument Co 
Westinghouse E.& M.Co 
Weston Elec. Inst. Corp 
SPECIAL INSTRUMENTS 
J. P. Friez & Sons, Inc 
Roller-Smith Co 
Thwing Instrument Co 
SPECTROGRAPHS 
Bausch & Lomb Opt. Co 
Gaertner Scientific Corp 
SPECTROMETERS 
Bausch & Lomb Ont. Co 
Jaertner Scientific Corp 
SPECTROPHOTOMETERS 
Bausch & Lomb Opt. Co 
Gaertner Scientific Corn 
SPECTROSCOPES 
Bausch & Lomb Opt. Co 
Gaertner Scientific Corp 
SPEED INDICATORS 
See Tachometers 
SPEED RECORDERS 
Bristol Company 
Brown Instrument Co 
J. P. Friez & Sons, Inc 
Thwing Instrument Co 
SPEED REGULATORS 
Ward Leonard Elec. Co 
STANDARD CELLS 
Weston Elec. Inst 
STRAIGHT EDGES 
Ford Motor ¢ 
STRAIN GAGES 
General Electric Co 
STROBOSCOPES 
General peti 0 Co 
Westinghouse E.& M.( 
ae ag ites RECORDERS 
Friez & Sons rg 
Taylor Ins 


ate’: INDICATORS & 
RECOR oS 


Corp 


trument C 


General Electr 0 
Westing! sek & MLC 
SWITCHES, VACUUM 
Continental Elec. Co. 
SYNCHRONOSCOPES 
Roller-Smith Co 


Westing! se E.& M.¢ 
Weston Elec Inst. Corp 
SYNCHRONIZATION 
FORKS 


Electrical 
General Radio Co 
SYNCHRONOUS MOTORS 
General Electric Co 
Pioneer Instrument Co 
Westinghouse E.& M.Co 


TACHOMETERS 

Bailey Meter Co 

Bristol Company 

Brown Instrument Co 

Foxboro Co 

Pioneer Instrument Co 

Roller-Smith Co 

Thwing Instrument Co 

Westinghouse E. & M.C« 

Weston Elec. Inst. Corp 
TACHOSCOPES 

Brown Instrument Co. 
TELEMETERS—See 

Remote Metering 
TELESCOPES 

Bausch & Lomb Opt. Co 

Gaertner Scientific Corp 
TESTING MACHINES 

Testing Machines, Inc 

Thwing Instrument Co 
Bending 

Testing Machines, Inc 
Hardness 

Testing Machines, Inc 
Impact 

Testing Machines, Inc 
Impact (very lignt load) 

Testing Machines, Inc 

Thwing Instrument Co 
Magnetic 

Kurman Electric Co 
Paper 

Testing Machines, Inc 

Thwing Instrument Co 

Westinghouse E.& M.Co 
Penetration 

Thwing Instrument Co 
Stiffness & Bending 

Testing Machines, Inc 

Thwing Instrument Co 


Stretch 
Testing g Machines, Inc 
Thwing Instrument Co 
Tearing 
Testing Machines, Inc 
Thwing Instrument Co 
Tensile (very light load) 
Testing Machines, Inc. 
Thwing Instrument Co 
Universal 
Testing Machines, Inc 
THERMIONIC RECTI- 
FIERS 


General b cc e Co 

Westir us¢ & M.C« 
THERMO. JUNCTIONS 

(Electric) 

General Radio Co 

Rawson Elec. Inst. Co 

Roller-Smith Co 

Wilbin Instrument Co 


THERMO-VOLTMETERS, 


AMMETERS 
General Radio Company 
Rawson Elec. Inst. Co 


Roiler-Smith Co 
Weston Elec. Inst 
THERMOMETERS 
Bailey Meter Co 
Bristol Company 
Brown Instrument Co 


Corp 


J. P. Friez & Sons, Inc 

Taylor Instrument Cos. 
Gas Filled 

Foxboro Co 

Taylor Instrument Cos 
Mechanical 

3rown Instrument Co 

Foxboro Co 

Powers Regulator ¢ 
Mercurial 


Bristol Company 
J. P. Friez & Sons, Inc 
Taylor Instrument Cos 
Resistance 
Brown Instrument Co 
Foxboro Co 
Thwing Instrument Co 
Vapor-Tension 
Bristol Company 
Brown Instrument Co 
Foxboro Co 
vers Regul r Co 
Taylor Instrument Cos 
Wet & Dry Bulb 
Bristol Company 
Brown Instrument Co 
Foxboro Co 
J. P. Friez & Sons, Inc 
Taylor Instrument Cos 
Thwing Instrument Co 
THERMOSTATS 
Bristol Company 
Brown Instrument Co 
Foxboro ( 
riez & Sons Inc 
P s Regula 
Taylor Instrument Cos 
Wilbin Instrument Co 
THERMOSTATIC 
BIMETAL 
W. M. Chace Valve Co 
THERMOSTATIC 
hat be vaivee 
Power 
TIME METERS 
General Electric Co 
Westinghouse E 
Weston Elec 
TIME OPERATION 
RECORDERS 
Bristol Company 
eo Co 
J. P. Friez & Sons, Inc 
Time RECORDERS 
lectric Co 
Bri stol ‘Company 
Brown Inetroment Co. 
Foxboro Co 
Gaertner Scientific Corp 
TIME Swireurs 
Genera! Electric 


ise E & M Cc 





TIMERS 
Rawson Elec. Inst. Co 
TIMING DEVICES 
General Electric Co. 
TOTALIZING 
INSTRUMENTS 
American Meter Co 
General aonree Co 


Westinghou & M.C« 
TOTALIZING RELAYS 
Electric 


General Electric Co 
TRAM bebe 
Ford Motor 
TRANSFORMATION 
POINT RECORDERS 
Brown Instrument Co 
TRANSFORMERS 
(instrument) 
General Electric Co 
General Radio Co 


Roller-Smith Co 
Westinghouse E. & M.¢ 
Weston Elec. Inst. Corp 
TRANSITS 
Pocket 


Taylor Instrument Cos 
TUNING FORKS— 
Electrically Driven 

Gaertner Scientific Corp 

General Electric Co 

General Radio Co. 
TURBIDIMETERS 

Bausch & Lomb Opt. Co. 
U-TUBE MANOMETERS 

Bailey Meter Co 

Brown Instrument Co. 

Taylor Instrument Cos. 
VACUUM RECORDERS 

Bailey Meter Co 

George Sidney Binckley 

Bristol Company 
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Electrostatic 
General I 
Rawson | 
Roeller-S 
Westir 

Indicating 
General |! 
General R 
Rawson I 
Roller-St 
Westing 
Weston I 

Recording 
Bristol C 
General } 
Roller-S 
Vestir 

Thermionic R 
General R 

WATER METERS 
Bailey Me 
George 5 
Brown It 
Foxboro ¢ 

WATTHOUR MI TERS 
General f 
Westing 

WATTMETE! 

Indicating 
Genera FE 
Rawson | 
Roller-Sa 
Westir 
Weston E 

Recording 
Bristol C 
General I 
Roller-S 
Westing 

WAVEMETE 
General R 

X-RAY SPE 
Bausch & 


Jaertner § 
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Powers Control 
Here in these 5 Bu 


international Building — 

Empire Building —Le Mai 
rancaise--RKO Center Theatre 
—Radio City Music Hall, the 


world's largest theatre. 


HERE IS VERSATILITY 


in the buildings listed above are 
installed: Powers special control 
instruments as well as complete 
temperature and humidity control 

» systems used in connection withthe 
various air conditioning systems; 
also temperature control systems 
for heating and ventilating equip- 
ment; regulators to control do- 
mestic hot water temperatures; 
devices for mixing steam and cold 
water, warm water being used for 
sidewalk cleaning; and controls 
regulating economizers to extract 
as much heat as possible out of 
condensate returns, 


VIDERS 
F 


ERS 


& M 


If you are interested in a system of Zone Control or Individual Room Control 
for heating, ventilating or air conditioning—call in a Powers engineer 


With the background of many years of prac- in heating costs. The Powers Regulator 
tical experience gained by furnishing and Company, 2720 Greenview Avenue, Chicago 
installing controls in these and many other 231 East 46th Street, New York City ind 
prominent buildings we may be able to help The Canadian Powers Regulator ¢ ompany 
you make some very profitable reductions in Ltd., 106 Lombard Street, Toronto, Ontario 


Offices in 43 cities—see your phone directory 


45 Years of Specialization in Automatic Temperature and Humidity Control 





eps 


Bristol’s Recording, Control and Indicating Instruments are, so to speak, the “ears 


eyes and nose’ that see and detect everything you want to know. Let these depend 


able faithful helpers (a few of which are shown here) tell you constantly, accurately 


what’s going on in your plant. They not only will stop your fretting, but also save 


you plenty. The Bristol Company, Waterbury, Conn. Branches in principal cities, 





Flow Meter For indicating, recording, con- 
trolling, integrating flow of 
steam, air, gases, liquids. A 
rugged, reasonably-priced me- 
chanical flow meter that under 
severe field conditions can be 
counted on to give precision 
measurement. Compensates for 
line pressure. Records rate of 
flow, line pressure and tem- 
perature. Bulletin 425. 


For telemetering pressure, 
liquid level, temperature, mo- 
tion. Twelve-inch chart at 
headquarters records instantly 
every fluctuation in steam pres- 
sure, voltage, or level occuring 





phone line. Bulletin 424. 


Electric Indicating Thermometer 


For taking temperatures at any number of distant 








Synchro Automatic Control Valve 


Diaphragm operated, V port 
balanced type. For a given air 
pressure on the diaphragm top, 
position of the valye opening 
is the same, whether pressures 
are rising or falling. There is 
no friction loss. Response is 
instantaneous. Bulletin 938. 


Thermo-Humidigraph 


Or direct reading temperature 
and relative humidity recorder. 
Eliminates calculation and use 
of humidity tables. Eliminates 
personal errors. No water or 
fan required. Accurate below 


Pyrometer Controller 


For ranges up to 3000°F. Clean 
non-arcing mercury-to-mercury 


Fully Compensated Liquid- 
Filled Thermometer 





Charts accurately the tempera- 
tures to which the sensitive 
bulb is subjected. Neither 4 
long length of connecting 
tubing nor disturbing temper. 
ature conditions along the 
tubing can impair its precision 
performance. Bulletin 1002. 





Recording Voltmeter 


LS 





For furnishing continuous rec- 
ords of voltage fluctuations in 
transformers, primary voltages 
at power houses, secondary 
voltages at consumer's pr 


incoming voltages at manufac: 
turing plants. Catalog 1502-V. 


Recording Ammeter 


places. Indicates temperature with precision ac- electric contacts sealed in glass. For furnishing continuous rec 
curacy. The meas- No relays. Operating mechan- ords of initial inrush and op- 
ism visible. Accessible tele- erating currents under yariable 


uring elements or 
resistance bulbs 
are interchange- 





Full Floating Free Vane Air- 
Operated Recorder Controller 


to another. It does no me- 
chanical work. It encounters 
no resistance or friction. Indi- 
cations are accurate. There is 
no distortion. Catalog 4001. 











chron motor, mercury switches, 
terminal block. Simplified field 


Recording Absolute Pressure Gauge 


As easy to read as a clock. 


ometric variations and tem- 
perature changes. Supplied for 
ranges as low as 0 to 50 milli- 
meters head of mercury col- 
umn. Bulletin 401. 


Recording Wattmeter 











load conditions. Used in con: 
nection with power and light- 


able. Bulletin inspection. Safe. Simple ing circuits, substat oa buses 
997. rugged working parts. Bulle- , transformers, grounded neu: 
tin 389 tral, motors, electric furnaces 

0 ovens, signs. Bulletin 1502-A 


Device utilized for effecting Furnishes continuous 24 hour Records load conditions and 
temperature of pressure con- record of absolute pressure power consumption of genera 
trol floats from one position automatically corrected for bar- tors, motors, transf« rs, and 


electrically-driven 

Also records peak 
tral station output 
mill, load of each building or 
department. Bulleti: 




















a few feet or a thousand or freezing temperature. Light 3 pre NG 
more miles away. Simple two portable case of corrosion-re- mises, voltage output from e 
wire circuit or existing tele- sisting materials. Bulletin 413. emergency storage batteries bay 
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TRADE MARK REG. U.S PAT. OFF 


PIONEERS IN PROCESS CONTROL SINCE 1889 








